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Early Roentgenologic Changes in Idiopathic Ulcerative Colitis^ 

Tounc H KALIL, M D , and LAURENCE L ROBBINS, M D ' 

Boston, Maas 


T he early radioi ogic diagnosis of 
idiopathic ulcerati ve colitis is difficult 
Although it should be -ecognized that the 
roentgen changes are usually not apparent 
until the clinical findmgs are well estab- 
lished, it is important that the roentgenol- 
ogist be aware of the earliest manifesta- 
tions by winch the diagnosis may be made, 
espeaally in those cases m which the lesions 
are not visible by means of sigmoidoscopy, 
or in which for some reason sigmoidoscopy 
has been omitted from the examination 
The usual roentgenologic description of 
ulcerative colitis applies to the late stages 
of the disease, that is, absence of haustra- 
tion, producing the “lead pipe” effect, 
shortenmg of the colon, rapid fillmg and 
emptymg, shaggmess of outline, pseudo- 
polyposis, and fibrosis and ngidity of the 
wall A few references to a disordered 
mucosal pattern, visible on the post- 
evacuation roentgenogram, are to be found 
in the literature, but with rare exception 
only the moderately advanced to ad- 
vanced stages of the disease are desenbed 
Kadmka and Auddoud (1) are among the 
few who have observed changes of a some- 
what earlier phase Theyspeakofamarbled 
pattern and gross dentate appearance 
of the border of the large bowel, and, 
by usmg a colloidal preparation, they found 
that a finely granular aspect, suggestive 


of small ulcerations, could be produced 
on the post-evacuation roentgenogram 
Knothe (2) also noted, in addition to the 
well recognized lack of haustration and 
rapid fillmg and narrowmg of the colon, a 
regular fine dentation of the border which 
he considered a sign of vagal irritation 
This appearance could be produced expen- 
mentally by the external apphcation of 
cold or by the admmistration of pilo- 
carpme , it could be reversed by the use of 
atropme It was evident also, Knothe 
found, m patients with local irritation such 
as IS caused by “mucous colitis” and m 
others who had peptic ulcer, pelvic m- 
flammatory disease, prostatitis, appen- 
diatis, distant tuberculosis, diverticuhtis, 
and caremoma of the colon He concluded 
that it IS an irritative rather than an m- 
flammatory phenomenon 

Hodges (3) describes mmute serrations 
on the edge of the filled colon as evidence 
of diffuse small ulcerations In a recent 
review, Ricketts, Kirsner, and Palmer (4) 
found that m 60, or 39 per cent, of 156 
patients with ulcerative colitis the findings 
on the first roentgenologic exammation 
were normal 

In the great majority of cases, ulcerative 
cohtis IS of the ascending type, begmnmg 
in the rectum and sigmoid and extendmg 
proximally toward the cecum, it is m the 
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Fjg 1 Normal mucosal pattern as seen on the post- 
evacuation roentgenogram Note the irregular, dose- 
set, crinkly folds becoming more longitudinal as the 
rectum is approached 


rectum and sigmoid, therefore, that the 
earhest roentgen changes may usually be 
fotmd On the other hand, de Castro 
Barbosa, Bargen, and Dixon (5) reported 
a selected group of 140 patients in whom 
the rectum and sigmoid were free of dis- 
ease, the cohtis bemg regional and seg- 
mental 

In an attempt to estabhsh roentgeno- 
logic changes that might be considered 
characteristic of cohtis m an earher phase 
than has heretofore been emphasized, the 
roentgenograms of 160 patients at the 
Massachusetts General Hospital with idio- 
pathic ulcerative cohtis were carefully 
studied The group included no case 
in which the diagnosis had not been estab- 
hshed by sigmoidoscopy, colectomy, or 
autopsy , it included all phases of the 
^sease, from a few weeks duration to the 
ar advanced stage (m some mstances 
cmcmoma had been superimposed) In 
the senal roentgenograms that were avail- 
able, development and progression of the 
process m a given patient were shmvn As 
a result of this study, certam criteria are 
presented which seem to indicaTe Se 


TECHNIC OF EXAMINATION 

As in all studies of the colon, it is essen- 
tial that the bowel be well prepared 
Frequently castor oil is not given to the 
patient suspected of hamng cohtis, as he 
lias a ver}’' active diarrliea, but, from the 
radiologist’s point of view, it should be 
used in all patients who can possibly toler- 
ate it If castor oil is not used, considera- 
tion should be given to the admmistration 
of compound hconce powders Sahne 
cathartics should not be used, as these 
agents have long been known to be value- 
less in preparation for colomc studies 
Enemas may oi may not be given, de- 
pending upon the adequacy of the cleans- 
ing brought ab-iut by the catharsis If 
the patient is Sf acutely ill that catharsis 
is contraindicated, several sahne enemas 
may produce fan ly satisfactory preparation 
of the colon 

Fluoroscopy i-., of course, essential in 
the examination In patients m whom the 
cahber of the bowel is smaller than nor- 
mal, fiUing appears to be very rapid, 
whereas if the bowel is larger than usual, as 
in the patient m Whom the disease is of 
short duration, filhng is slower In any 
patient whose hisiory or fluoroscopic exam- 
ination suggests the possibihty of ulcera- 
tive cohtis, spot films of very bnef exposure 
should be taken of the sigmoid and trans- 
verse colon The conventional postero- 
antenor roentgenograms are taken before 
and after emptymg the colon, with a 
high kilovoltage and short exposure, us- 
uall)’- less than half a second The fi lm of 
the filled colon is particularly valuable in 
demonstratmg one of the signs of early 
abnormahty to be descnbed The post- 
evacuation film gives the only adequate 
demonstration of the mucosal rehef and 
therefore constitutes an essential part of the 
exammation 

The contrast medium has consisted of 
the usual mixture of barium, agar sub- 
stance, and water It has not been fotmd 
necessary to use an}'' of the colloidal sub- 
stances for demonstration of the important 
signs of ulcerative cohtis 




Fig 2 Case of R J , a 30 year-old woman, with diarrhea and bleeding of live months duration 
Roentgen examination A The filled colon shows no evidence of ulcerative cohtis B Enlargement of the 
sigmoid area shoivn m A C Post-evacuation roentgenogram at the same examination D Enlargement of 
the sigmoid area shows the scattered serrations (arroivs) along the edge of the bovi el and the well advanci^ mucosal 
swcUing, typical early signs of the disease 

ROENTGEN APPEARANCE OF THE NORMAL itics, but these pTotrude TQto the Ituiien 
COLON rather than extend beyond the margin, 

The well prepared colon, when fuU, ^d because of this can usually be differ- 
shows sharply defined margms If a entiated from small ulcerations After 
small amount of retamed fecal material evacuation the appearance of the normal 
IS adherent to the wall, there are irregular- colon is that of crmkhng, with some irreg- 
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F>g 3 Case of \\ \\ g o-i-j ear-old man who had had three short episodes of diarrhea and bleedmg in the six 
P , j-ears pnor to admission 

tion ™ A The filled colon shows none of the usual signs of ulceratir e colitis On close mspec- 

B serrations will be obsen ed along the medial margin of the lower descending colon and the sigmoid 

partial ^ ® Post-evacuation roentgenogram at the same examination shows onlj 

intr sharp serrations of the same segment noted in B are well marked Incomplete empty- 

mg prevents visualization of the mucosal pattern 


Ulanty of the familiar, weU arrangec 
tern there are longitudinal folds c 
by the teemae, transverse or ha 
folds, and secondary small folds c 
mucosa alone, produced when the mu 
ture of the bowel wall and the mucos' 
tract, the mmor folds radiatmg for' 


distances m all directions The rectum is 
an exception, onty longitudmal folds being 
apparent (Fig 1) 

ROENTGEN APPEARANCE OF THE COLON 
IN IDIOPATHIC ULCERATH’-E COLITIS 

The early gross pathologic changes of 
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Fig 6 Same patient as Fig 4 
Roentgen exaimnatwn tiio years later A and B (en- 
largement of provimal transverse colon) shon progres- 
sion of the disease the serrations non involving prac- 
tically the entire transverse colon C Post-evacua- 
tioa roentgenogram The mucosal thickening has m- 
creased and there is a tendency toward straightemng of 
the folds of the upper sigmoid and descendmg colon 

bowel With banum early in the disease can 
stretch the mucosa suffiaently to efface 
the mmute irregulanties but coats the 
bases of the ulcerations so that after partial 
empt}ang the iri egulanties become evident 
On the post- evacuation roentgenogram, 
also, the mucosal folds appear markedly 
thickened and diminished m number, 
often m the severely mvolved portions 
longitudmal folds only are endent (When 

the proximal colon is mvolved, this is not 
apparent until the disease is far advanced ) 
The thickened mucosal folds and the small 
serrations may be clearly visualized either 
early or late m the course of the disease, 
m the group studied they were apparent 
m patients who had shown climcal evidence 
of cohtis from two and a half months to a 
year or longer Regardless of the chnical 
duration, however, the demonstration of 




entire colon, mcludmg the rectum and 
sigmoid, will show involvement of varymg 
degrees m films of good quahty taken at a 
speed fast enough to offset rntra-abdommal 
movement Care must be taken m dis- 
tmguishmg between these tmy serrations 
^d small irregular defects caused by par- 
c es o re tamed feces adherent to the 
bowel waU On the post-evacuation film 
tte serrations may persist, they are best 
noted If emptying has been mcomplete 
This tact suggests that overfllhng of the 


Fig 6 Case of P di G , a 21-year-oW girl with diarrhea, cramps, and occasional bleeding of three months 

duration 

Roentgen exannnahon A The filled colon, m spite of a large amount of retained contents shows the typical 
fine serrations consistent with an ulcerative process These are best seen along the lower border of the proximal 
transverse colon B Enlargement of this area C Extension of the process is evident three months later, 
with deepening and mcrease in the number of ulcerations These are best seen in the enlargement D Note also 
the mucosal sw elhng of the descending colon 

mucosal thickening and scattered nunute Roentgenologically these early signs of 
serrations of the margins of the bowel, cohtis progress, and the number of serra- 
when occunng together, are m our opimon tions gradually increases (Fig 6) When 
the earliest conclusive signs of ulcerative of suffiaent number, they are visible not 
cohtis (Figs 2-5) only along the margins but may be seen 





Fig 7 Case of J D , a 30-year-old man with bleeding and diarrhea of three j ears duration 
Roentgen examtnation A In the roentgenogram shomng the filled colon there is evidence of moderately ad- 
vanced ulcerative colitis Note the evenly serrated edge of the transverse colon B Post-evacuation roent- 
genogram The longitudinal bands begin rather abrupfiy in the proximal transverse colon and extend distally 
There is mucosal sw^mg proximally, but this is insufiScient to cause straightemng of the folds 


m face as stippling, due to banum filbng 
of the tiny erosions The routine exami- 
nation in patients suspected of having idio- 
pathic ulcerative cohtis does not include 
double-contrast studies because of the 
nsk of perforation It is frequently not 
possible to make the diagnosis by fluoros- 
copy, and it is usually safer to avoid in- 
troduction of air until an accurate study 
of the roentgenograms has been made 
In those cases, however, m which air is by 
chance present or has been mtroduced, 
the stipplmg IS particularly clear Fur- 
ther straightenmg of the mucosal markmgs 
develops, so that a minimum of the trans- 
verse folds IS seen, the result bemg the 
conbnuation of the longitudmal folds of 
the rectum mto the proximal colon (Fig 

7 ) 

As the disease progresses, there are 
deepening and widemng of the ulcers, 
which may remam hmited by the muscu- 
lans or may penetrate through it to form a 


submuscular abscess, givmg the “coUar- 
stud” appearance The presence of a 
large number of these deep ulcers gives a 
double-waU effect, the inner waU bemg 
outhned by mucosa, the outer wall by 
banum contamed m the bases of the deep 
ulcers 

The term “pseudo-polypi” has a confus- 
mg connotation It is used to mean 
edematous mucosa between areas of ulcera- 
tion in the severe, acute phase of the 
disease, and it is also used to descnbe 
fibrous tabs of tissue frequently seen m the 
late or mactive phases WTien the ulcers 
have become deep enough, these pseudo- 
polypi are seen as islands of non-ulcerated, 
swollen mucosa apparently projectmg mto 
the banum column , they are most marked 
in the presence of deep, submuscular 
ulcers (Fig 8) Fibrous tabs remaining 
after the destruction of the mucosa may 
have a sirmlar roentgenologic appearance 
Sometimes either type may be difficult to 
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difTerentiatc from true pol}'posis, m the 
latter, however, tliere is usually preserva- 
tion of some of the mucosal pattern, the 
polypi are more numerous and var}’’ 
markedly m size 

Advanced stages of colitis are manifested 
by extension of tlie longitudinal folds 
throughout the colon, if any mucosa re- 
mains, or by a loss of all mucosal pattern 
except for the defects caused by the pseudo- 
polj'pi In the final phase, shortening and 
narromng of the colon, due to fibrosis, 
produce the typical “lead-pipe” appear- 
ance, the mucosal changes are those of 
atroph)' On the post-evacuation roent- 
genograms, there has become apparent 
retrograde extension of the longitudinal 
folds until the pattern looks much as if it 
had been traced around with Iiold strokes 
of a camel’s-hair brush In chronic forms 
of idiopathic ulcerative cohtis, caremoma 
may be a complicating factor and may 
cause the patient’s deatli 

In the roentgenologic differential diag- 
nosis ulcerations due to typhoid fever, 
bacillary dysentery, tuberculosis, amebia- 
sis, diffuse lymphogranuloma, and post- 
irradiation proctosigmoiditis must be con- 
sidered In certain mstances, any of these 
conditions may be indistmguishable roent- 
genologically from ulcerative cohtis The 
diagnosis may be proved clinically by re- 
covery of the matmg organism from the 
stool or, as m the case of tuberculosis and 
amebiasis, by earher localization of the 
disease process m the right colon near 
the ileocecal valve Occasionally either of 
the latter diseases may spread to involve 
the entire colon, and amebiasis is more 
prone to produce granulomatous masses 
The history may disclose previous radia- 
tion therapy and so settle the question of 
proctosigmoiditis from that cause 

DISCUSSION 

Although the diagnosis of ulcerative 
colitis frequently will be made by sigmoidos- 
copy, the roentgen detection of the early 
phases and of the extent of the disease will 
be of value This is particularly true in 
that group of cases m which the ulcerative 



Fig 8 Case of D L , a 22-year-oId girl ■nith ulcera- 
tive colitis of two years duration 
Roentgen examtnatton An advanced process is evi- 
dent, mth multiple so-called pseudo-polypi, which his- 
tologic evamination showed to be made up of islands of 
mucosa 

process is beyond the reach of the sig- 
moidoscope In the patients studied, al- 
though the clmical progress did not closely 
correspond with the radiologic progress of 
the disease, there was a defimte sequence, 
more or less generally followed, on senal 
roentgenograms in any one case In 
many of the patients with signs and symp- 
toms of idiopathic ulcerative cohtis, the 
first banum enema study was reported as 
negative, with progression of the disease 
subsequent enemas showed unmistakable 
evidence of it, such as well developed 
ulcerations and fibrosis Many of the pa- 
tients came to surgery When the diagno- 
sis had been proved, a review of the first 
roentgenograms made it evident that the 
early changes described above, edema of 
the mucosa and nunute erosions, were 
actually visible but had previously not 
been recognized 
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SraiMARV AND CONCLUSIONS 

In an attempt to determme the earliest 
roentgenologic signs of idiopatliic ulcera- 
tive cohtis, a review was made of the 
roentgenograms (many of them senal 
studies) taken m a group of 160 patients 
m whom the disease was known to be 
present clmicaUy and sigmoidoscopicaUy 
As a result of this mvestigation, two signs 
have been foimd which, when combined, 
appear to be diagnostic of tlie early stages 
of the disease (1) thickemng of the 
mucosa, suggested by a change m the 
normal irregular crmklmg of the mucosal 
pattern, and (2) scattered to multiple tm)'- 
serrations along the edge of the bowel 
The technical factors necessary for the 
demonstration of these early signs are (1) 
a well cleansed large bowel, and (2) roent- 
genograms of good quality taken at a speed 


fast enough to offset in tra-abdommal 
motion and including one depictmg a full, 
but not over-distended, colon 

795 Elm St 
Manchester, N H 
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SUilARIO 

Alteraciones Roentgenoldgicas Tempranas en la Cohhs Ulcerada Idiopihca 


Tratando de determinar los pnmeros 
signos radioldgicos presentes en la cohtis 
ulcerada idiopdtica, repasdronse las radio- 
graffas (muchas de ellas senadas) tomadas 
en un grupo de 160 enfermos en los que se 
conocia, por los signos clitucos y sigmoi- 
doscdpicos, la presenaa de la enfermedad 
Como resultado de la mvestigaadn, se han 
descubierto dos signos que, imidos, parecen 
diacrfticos de las primeras etapas de la 
dolenaa (!) espesamiento de la mucosa, 
mdicado por una alteracidn del arruga- 


miento irregular normal de la misma, y 
(2) presenaa de pequenas crenaciones, ya 
esparadas o multiples, a lo largo del borde 
mtestmal 

Los factores tecmcos necesanos para la 
observacidn de esos signos precoces son 
(/) un mtestmo grueso bien hmpio, y 
(2) radiografias de buena cahdad tomadas 
con sufiaente veloadad para contrarrestar 
el movimiento mtraabdommal y com- 
prendiendo una que reproduzca un colon 
Ueno, pero no hiperdistendido 



Ttie Osseous Lesions of Sarcoidosis 

JOHN F HOLT, M D , and WM I OWENS, M D 
Ann Arbor, Mich 


I N THE rirrv \ears which liavc passed 
since Caesar Bocck (1) first desenbed 
an apparenth rare dermatologic condition 
nhich he chose to call ‘ multiple benign 
sarkoid of the skin,” this disease has come 
to be recognized as a generalized systemic 
disorder of interest and importance not 
only to dennatologists bt t to physicians 
m ^^rtuall) all brandies of medical prac- 
tice On occasion sarcoid lesions appar- 
ently confined to the skin are encountered, 
but the consistency with w Inch deep-seated 
sarcoidosis occurs nith or without skin 
alterations warrants thorough investiga- 
tion of all organ-S3'stems of patients m 
whom the disease is suspected 
'The evolution of sarcoidosis as we now 
recognize it has been carefully documented 
by many writers, notabl}’’ Hunter (2) and 
Longcope and Pierson (3) Their accounts 
of Hutchinson’s ‘‘Mortimer’s malady,” 
^esnier’s lupus pemio, Boeck’s multiple 
bemgn sarcoid, Heerfordt’s uveoparotid 
fever, Schaumann’s lymphogranuloma be- 
mgnura, Junghng’s osteitis tuberculosa 
multiplex cystica, and certam instances of 
the Mikuhcz syndrome, and how all these 
apparently specific diseases were gradually 
recognized as different mamfestations of a 
single chmcopathologic entity constitute 
one of the most fascmating chapters m the 
history of medicine Nor has the chapter 
yet ended, for not only do each few years 
brmg reports of sarcoidosis involvmg por- 
tions of the body m which it has not hither- 
to been described and new tests for the 
determination of its presence (4, 5), but 
the etiology of the condition never has been 
satisfactorily estabhshed 

Schaumann (6, 7), who made the first 
real attempt to correlate the various clun- 
eal and pathological manifestations of 


sarcoidosis, insists that the disease is 
pnmanly one of the lymphohematopoietic 
system, mth or -mthout mvolvement of 
the skin, and that the reporting of lesions 
in other portions of the body represents a 
failure to distinguish ‘‘what is essential 
and what is acadental ” Like Besmer 
(8), Boeck (1), and Junghng (9), as well 
as tlie majonty of modern authonties, 
Scliaumann has consistently maintained 
that sarcoidosis is a peculiar mamfestation 
of tuberculosis One can find considerable 
support for this theor)’" in the contributions 
of vanous laboratory research workers 
For example, Jadassohn (10) has produced 
sarcoid-like lesions in the skm of rats by 
injection of tubercle bacilh, and Florence 
Sabin (11) and her co-workers have ob- 
tained non-caseating “hard” tubercles typ- 
ical of sarcoid by injecting only the lipoid 
fraction of tubercle bacilh into laboratory 
ammals On the other hand, it has been 
found that sarcoid-ldce lesions can be pro- 
duced locally by the injection of other 
organisms (12) as well as by numerous inert 
substances such as grass (12) and sihca 
(13) Gardner (14) showed that sihca 
dioxide, injected intravenously, produced 
lesions m the hver, lymph nodes, and bones, 
indistinguishable from non-caseatmg tu- 
berculosis, when the sihca dioxide was 
mhaled, similar lesions occurred m the 
lungs These findings, plus consistent 
failure to demonstrate viable tubercle 
bacilli in sarcoid lesions, have led some 
authonties to suggest that sarcoidosis is a 
disease of diverse etiology Still others 
beheve that it is due to an unrecogmzed 
bacillus, fungus, or filtrable virus For 
additional information regarding the etiol- 
ogy, as well as the interesting immunologic 
aspects of sarcoidosis, the reader is referred 
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to the articles of Michelson (15), Leider 
(16), and Jordon and Osborne (17) 

CLINICAL FINDINGS 

It IS not within the pro^^nce of this 
paper to discuss in detail the vanous 
chnical manifestations of sarcoidosis and 
the different organs which may be involved 
A review of the voluminous literature 
on the subject indicates that sarcoid lesions 
have been reported in virtually everj’^ 
portion of the body except the hair and 
nails Thus one finds an almost countless 
variety of chmcal forms, with vanable 
transition from one form to another, not 
only m different patients but at different 
times in the same indi\adual Longcope 
(18) has summarized the chmcal mamfesta- 
tions of sarcoidosis exceedingly well, Har- 
rell’s (19) analysis of the laboratorj’’ 
findmgs is noteworthy, and Reisner (20) 
has contributed an exhaustive descnption 
of lesions in the vanous organs involved 
Among the manifestations of sarcoidosis 
which particularly mterest the roentgenol- 
ogist are the commonly encountered mtra- 
thoraac lesions which have been reviewed 
recently by Garland (21), the less common 
but relatively important lesions of the 
skeletal system, and the rarely reported 
lesions of the heart, the stomach, the 
mtestmal tract, and the bram It is with 
the osseous lesions that this presentation 
is pnmanly concerned 

HISTORICAL NOTE ABOUT OSSEOUS LESIONS 

Probably the first descnption of the 
bone lesions of sarcoidosis was made by 
Kienbock (22) m 1902, approximately 
three years after Boeck’s descnption of 
the skm and lymph node manifestations 
Khenbock did not recognize the true 
significance of his findings, however, and 
mcluded his patient m a senes of cases of 
syphihs Credit for correlatmg the skin 
and bone lesions belongs to Kreibich (23) 
who m 1904 descnbed a patient with 
lupus penuo and destructive lesions m the 
phalanges Hunter calls attention to the 
fact that m 1907 Remijnse (24), appar- 
cntlv m Ignorance of Edeibich’s paper. 


reported a case of “dactylitis syphihtica” 
assoaated mth generahzed lymphadenop- 
athy in a patient who showed no other 
endence of syphihs Fortunately Remi- 
]nse reproduced excellent roentgenograms 
with his article, and in retrospect there is 
little doubt that the changes seen are 
those of sarcoidosis Rieder (25), in 1910, 
again descnbed the combination of lupus 
pemio and cyst-hke lesions in the phalanges 
of two patients, and finally, in 1919, both 
Schaumann (26) and Junghng (9) estab- 
hshed histologic proof that the bony defects 
in similar cases of their oum were due to a 
granulomatous process identical imcro- 
scopicaUy to the changes descnbed by 
Boeck Junghng identified the osseous 
lesions as “osteitis tuberculosa multiplex 
cystica,” in mew of the suspected tuber- 
culous etiolog)’^ In a second paper, pub- 
hshed m 1928 (27), he changed the “cysti- 
ca” to “cystoides,” smce histologic studies 
had shown that almost without exception 
the defects in bone were filled with granu- 
lomatous or fibrous tissue, and as such were 
not true cysts In his second paper, 
Junghng also remewed 46 cases of “osteitis 
tuberculosa multiplex c}’stica” which had 
appeared m the hterature up to that time, 
added mne examples of his own, and set 
forth m detail cntena for the roentgen 
diagnosis of the lesions, to which one can 
add very httle mdeed His contnbution 
stands as a classic m its field 

Probably the first recorded example of 
roentgenographically demonstrable bone 
lesions occurrmg m conjunction with 
Boeck’s sarcoid m this country was report- 
ed by Fmnerud (28) in 1921 Reproduc- 
tions of the roentgenograms were not in- 
cluded m his report 

Doub and Menagh (29) mtroduced the 
subject of sarcoidosis of bone to the Amen- 
can radiologic hterature m 1929, when they 
reported two cases showmg typical lesions 
m the phalanges of the hands Kirkhn 
and Morton (30) added some pertment 
roentgenologic observations m 1931 when 
they descnbed six patients, three of whom 
had osseous lesions Most of the numer- 
ous articles on sarcoidosis which have 
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appeared since tliat time have dealt 
largel} vatli tlic more common pulmonary 
and mediastinal aspects of the disease 

LOCATION or osseous LESIONS 

For some reason, as yet unexplained, 
sarcoidosis has a predilection for the small 
bones of the hands and feet The middle 
and distal phalanges are b\ far the most 
common sites for these granulomatous 
lesions, V itli the proximal phalanges, meta- 
carpals, and metatarsals licmg involved 
occasionally, and other bones harbonng 
the lesions rarely Sarcoid foci have been 
reported m practically every bone in the 
body but only m the hands and feet are tlie 
lesions of practical diagnostic value Al- 
though for some time we have felt that the 
bones of the feet are apt to be involved 
more commonly and more extensively 
than those of the hands, very little support 
for this opinion can be found elsewhere 
This may be due in part to the fact that m 
most instances of suspected sarcoidosis 
roentgenograms of the feet are not re- 
quested routinely, the physiaan being 
content to hnut his skeletal survey to the 
hands It is our opinion that both hands 
and both feet should be filmed routinely 
and penodically if full advantage is to be 
taken of this valuable diagnostic aid 

Detail roentgenograms of the nasal 
bones should be made as part of any skele- 
tal survey in patients who present derma- 
tologic mamfestations of sarcoid over the 
bndge of the nose, a rather common site 
for these lesions Direct hypodermic ex- 
tension of the sarcoid lesions not infre- 
quently produces painless, non-tender des- 
truction of the nasal bones 

INCIDENCE OF OSSEOUS LESIONS 

It IS difficult, if not impossible, to deter- 
mme the exact number of reported in- 
stances of sarcoidosis with mamfest bone 
mvolvement After reviewmg more than 
100 case reports of such lesions, it became 
obvious that adequate proof of the diagno- 
sis of sarcoidosis was lacking m some 
cases, whereas others were examples of 
definite caseatmg tuberculosis 


Of more practical importance is a deter- 
mination of the true incidence of osseous 
lesions m a large senes of patients with 
well established generalized sarcoidosis 
Many groups of patients with sarcoidosis 
have already been reported, especially 
dunng the past few years, but there has 
been rather ivide divergence of opinion 
as to the frequency -with which bone sarcoid 
occurs, incidence figures as reported m 
senes of ten or more patients have vaned 
from zero in at least two instances (31, 32) 
to as high as 43 per cent (33) In general, 
bone lesions appear to be more common 
in European countnes than they are m this 
country even among the Negro population, 
in which the presence of skeletal sarcoid 
IS relatively great 

In an attempt to amve at some more 
definite conclusion as to the mcidence of 
osseous sarcoidosis, we reviewed the rec- 
ords of all the patients who had a diagno- 
sis of sarcoidosis entered on their University 
of Michigan Hospital charts between 
July 1, 1935, and July 1, 1948 A total 
of 104 patients was found, 37 of whom had 
the chmeal picture of generahzed sar- 
coidosis, histologic confirmation of the 
diagnosis, and satisfactory roentgen exami- 
nation of the hands and feet Of this 
group, 8 (21 6 per cent) had defimte bone 
lesions and 5 others had questionable le- 
sions m the form of generahzed osteoporo- 
sis, which some authonties believe repre- 
sents a significant findmg in this disease 
If one adds to the 37 proved cases, the 
28 additional patients who had convincmg 
evidence of generahzed sarcoidosis and 
roentgenograms of the extremities but no 
pathologic proof, 3 other mstances of 
defimte bone mvolvement and 6 patients 
with questionable osseous lesions must be 
added to the total Considering this 
entire group of 65 patients, one finds the 
inadence of defimte osseous mvolvement 
m this senes of cases to be 16 9 per cent 
It should be emphasized that this figure 
IS not being presented as the true mcidence 
of bone lesions m sarcoidosis It merely 
represents an approximate mcidence figure 
denved from an analysis of a fairly large 
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group of well studied patients m whom a 
definite search for osseous abnormalities 
was made, in many instances on multiple 
occasions Since the group of patients 
with questionable lesions showed only 
nondesenpt porotic changes, they were not 
given senous consideration m the analysis 

Twent)'’-seven patients who did not have 
roentgenograms of the hands and feet 
at any time and 12 additional patients who 
m retrospect did not have sufiiaent clinical 
or laboratory eiudence of sarcoidosis to 
warrant such a diagnosis were of necessity 
omitted from this sur\’'ey 

If one combmes the larger senes of cases 
of sarcoidosis reported m this coimtry in 
which the inadence of bone lesions was 
stated (34, 35, 19, 3G, 31, 20, 37, 38, 21, 
39, 32), he finds a total of 279 patients 
of whom 42, or 15 05 per cent, had defimte 
osseous foa Admittmg the statistical 
shortcommgs of such an approach without 
specific mquiry as to the thoroughness of 
mdividual authors’ analyses, the similanty 
of this group mcidence figure to our own is 
rather striking 

Whatever the true mcidence of osseous 
lesions m sarcoidosis may be, when one 
considers the extreme diagnostic value of 
defimte positive roentgen findings in the 
bones, the importance of routmely survey- 
mg the hands and feet roentgenographi- 
cally m suspected instances of the disease 
IS immediately apparent On the other 
hand, roentgenologists should make it 
very clear to referring physicians that fail- 
ure to find charactenstic sarcoid defects 
m bone does not rule out the diagnosis 
Klmg (36) and others have imphed 
that the importance of obtaming roent- 
genograms of the hands and feet routmely 
has been over-emphasized, that the pres- 
ence of osseous lesions is almost always 
forecast by adjacent soft-tissue swelhng 
Whereas this is true m most mstances, one 
cannot rely upon it entirely For exam- 
ple, not one of the six patients with bone 
lesions reported by McCort et al (37) 
had local signs or symptoms of such 
abnormahties Furthermore, one of our 
patients showed pronounced fusiform swell- 


ing of a finger inthout any roentgeno- 
graphic evidence of an underlying osseous 
defect 

In most senes of patients mtli sarcoido- 
sis, the incidence of bone lesions appears 
to be directly proportional to the madence 
of skm lesions Interestingly enough, this 
appears to be almost as true when the 
slan lesions are located on the face or back 
as it is when they are found on the fingers 
or toes 

There is no appreciable difference in the 
age and sex of patients wath the osseous 
lesions of sarcoidosis from those who have 
manifestations of the disease m other or- 
gans 

PATHOLOGY OF OSSEOUS LESIONS 

The histologic findmgs in sarcoidosis 
of bone are precisely the same as they are 
in other portions of the body Thus one 
fiinds a granulomatous reaction consisting 
of the basic “hard” or “naked” tubercle 
composed of epithelioid cells, well formed 
giant cells and occasional lymphocytes 
(Fig 1) The absence of sigmficant casea- 
tion necrosis affords the mam point of 
differentiation from tuberculosis Nicker- 
son (40) states that the giant cells in 
sarcoid are larger than those m tuberculo- 
sis, there being in each cell as many as 
25 or 30 nuclei evenly distributed instead 
of elhpticaUy arranged as m tuberculosis 
This point IS controversial, however, as is 
the diagnostic sigmficance of the asteroid 
bodies and the lammated mclusions which 
Schaumann (41) observed m many of his 
cases of sarcoidosis and to which he at- 
tached considerable importance 

That histologic diagnosis m sarcoidosis 
often leaves much to be desired is em- 
phasized m a recent article by Michelson 
(15), who states that “neither the type of 
cells, the arrangement, the presence or 
absence of necrosis, nor the discovery of 
speaal bodies such as Schaumann has 
found m his explorations makes it possible 
for a pathologist to say ‘This is sarcoidosis 
and cannot be anythmg else ’ Micro- 
scopic study of exased lesions perrmts a 
diagnosis of sarcoid structure, but the 
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Tie 1 Tj pical non-cascatinff tubercle removed from metatarsal of patient \nth extensive sarcoidosis (Case I) 
A Lou power pliotomicrograpb B High power photomierograph showing huge giant cell and epithehoid 
cells 


diagnosis of sarcoidosis must be based on lesions or when an involved penpheral 
the sum total of the evidence obtained in lymph node is not available for biopsy 
each case ” Most authonties agree that the roent- 

In this light, the immense diagnostic genologic bony manifestations of sarcoido- 
importance of positive roentgen findings sis, when present, are practically pathog- 
comes mto its true perspective nomonic of the disease and that, once 

famihar with the typical appearance of 
ROENTGENOLOGIC MANIFESTATIONS these lesions, the roentgenologist should 

It IS paradoxical, yet fortunate, that the have no difficulty in recognizing them 
osseous lesions in sarcoidosis have such a Schaumann (42) has made extensive his- 
pecuhar affimty for the small bones of the tologic studies of osseous sarcoid lesions 
hands and feet, paradoxical in the sense particularly emphasizing the relationship 
that one might well expect more wide- of histologic observations to roentgeno- 
spread involvement of the skeleton m a logic mamfestations Such correlation al- 
generahzed systemic disease, fortunate lows for a much clearer and less superficial 
because the precise localization of the understandmg of the problem 
lesions furmshes the physician with easily It has been found that the medullary 
obtamable, specific diagnostic information cavity is the pnmary seat of the epithelioid 
m a bizarre disease where charactenstic tubercles of sarcoidosis and frequently 
chnical findings in most instances are these medullary lesions are much more 
conspicuously lacking Positive roent- extensive than radiologic exammation will 
genologic bone findings are especially mdicate In fact, the entire skeletal mar- 
valuable when the presence of deep-seated row may be involved without producing 
sarcoidosis is not reflected by cutaneous recogmzable destruction of adjacent corti- 
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Fig 2 Mottled rarefaction in a proximal phalanx 
representing an early manifestation of sarcoid invasion 
of bone 

Fig 3 Cyst -like vacuole in distal end of proximal 
phalanx of another patient with sarcoidosis Such 
‘ punched out” lesions usually result from coalescence of 
the smaller destructive foci illustrated in Fig 2 The 
distal phalanx also is involved 

cal or cancellous bone, thus yielding com- 
pletely negative roentgenologic findings 
That such generalized medullary infiltra- 
tion IS uncommon is confirmed by the dis- 
appointing results obtained in the use of 


Fig 4 Examples of the classical reticular pattern of 
bone destruction m fingers of two different patients 
with sarcoidosis Note the interesting lace-like appear- 
ance in B along inth the ' pathologic” fracture 


sternal puncture as a diagnostic procedure 
in sarcoidosis (43) 

Usually, if sarcoid is present in the 
marrow, secondary changes m adjacent 
bone occur in one of several patterns 
If progress of the granulomatous process 
is slow and if lacunar resorption takes 
place m a fairly uniform manner over a 
relatively large area {eg, an entire pha- 
lanx), diffuse enlargement of the lacunae 
occurs, resulting in mottled rarefaction of 
the bone This can be recogmzed roent- 
genographically in its early stages as a 
shppled pattern, with tmy dots of dimm- 
ished density projected agamst a back- 
ground of bone or normal or near normal 
density (Fig 2) 

There is a definite tendency for the above 
mentioned rarefaction to develop more 
mtensely at certain points, such as the 



\..1 M 


Ossi ous Lrsions or Sarcoidosis 


17 


distal ends of the proMiual and middle 
phalanges and the proximal ends of the 
distal phalanges Here the lacunae not 
onh enlarge but also coalesce to produce 
locahrcd caxnties of var>mg sizes and 
shajics These are the very popular and 
considerablj o\envorkcd “ptmehed-out” 
/csion^ of the roentgenologist (Fig .3) 
These ctst-hke areas of bone destruction 
arc usually round, but at times may be 
o\oid, pear-shaped, or heart-shaped 
They may be sohtar} or multiple, depend- 
ing upon the intensity of tlic granuloma- 
tous process in an} given portion of tlic 
medullar}^ bone Not infrequently sev- 
eral smaller “cysts” coalesce to form one 
large lesion These lesions are sharpl} 
arcumsenbed and one of the most sinking 
features about them is tlie completely 
nonnal appearance of bone immediately 
adjacent to tliem 

At times lacunar absorption due to 
rapidly progressing sarcoid extending out- 
ward m all directions completely eradicates 
the trabeculae of cancellous bone, even- 
tually thinning and expanding the cortex, 
simulating the classical spuia veutosa of 
caseatmg tuberculosis 

In addition to the above mentioned 
changes which develop secondary to medul- 
lary foci, perivascular infiltration of the 
haversian canals may occur, ivith resultant 
thinmng of the cortex and destruction of 
the finer trabeculae In the very early 
stages of this pathologic process, one sees 
on the roentgenogram apparent locahzed 
osteoporosis, which is entirely non-speafic 
and hence not charactenstic Later this 
non-specific deossification is supplanted by 
a retuular pattern of bone destruction which 
appears to be the most common and most 
specific smgle roentgen manifestation of 
osseous sarcoid (Fig 4) This reticular 
pattern has been desenbed by the terms 
“lace-work,” “gnlle-work,” or “lattice- 
work” and, at times, any of these desenp- 
tive phrases apphes The important point 
to remember is that, once recogmzed, these 
findings in sarcoidosis are seldom mistaken 
for anythmg else 

Obviously both the medullary and peri- 



Tig 5 Combination of reticular pattern of bone 
destruction, c>st like lesion, and mutilating deformity 
of great toe in patient with ndTOnced sarcoidosis 

vascular lesions of sarcoid may occur in 
the same bone and, in such mstances, the 
roentgen appearance has varymg combina- 
tions of the features of both Hence the 
roentgenologist must be farmhar wth the 
numerous transitional forms as well as 
the more well defined ones Perhaps the 
most conclusively diagnostic combmation 
of signs in any one bone is the diffuse 
reticular pattern plus one or more cyst-like 
areas located at or near a nutrient foramen 
(Fig 5) 

Any of the bone lesions just described 
may progress to such an extent that “path- 
ologic” fractures occur or complete des- 
truction of one or more phalanges takes 
place These extreme lesions are apt to 
produce severe mutilating deformities, for 
which amputation of the mvolved digit is 
necessary (Figs 5 and 6) Fleischner 
(44) has described and illustrated these 
mutilations particularly weU He sug- 
gests that they are possibly due in part to 
trophic influences brought about by the 
infiltration of sarcoid granulomas mto 
surroundmg soft tissues As a result, 
there is strangulation of the bone from 
without as well as destruction from within 
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Fig 6 Extensive destruction of proximal and 
middle phalanges, with remarkable preservation of 
articular cartilage between them The total absence of 
periosteal new bone formation is typical of sarcoidosis 

On the other hand, any of the lesions, but 
particularly the diffuse ones, may undergo 
partial or complete spontaneous regression 
The latter is a rare occurrence, some resid- 
ual anatomic alteration persistmg as a 
permanent deformity m most mstances 
The cyst-hke vacuole m the end of the 
bone appears to be the most chrome lesion 
of all One finds m the hterature several 
illustrations of diffuse lace-hke lesions of 
the phalanges apparently resolvmg them- 
selves mto these vacuoles or so-called 
pseudo-cysts, which persist for years 
Histologic mvestigation of such cases has 


shown that the lesion actually has healed 
but complete fibrous replacement of the 
epithelioid granuloma accounts for the 
persistent scar 

Two additional very important aspects 
of sarcoid lesions in bone are the relative 
imnolabihty of the penosteum and the 
almost total absence of joint involvement 
Schaumann found m some of his histologic 
specimens fibers of the penosteum envelop- 
mg epithelioid foci which communicated 
mth the medullary canal m some mstances 
and intermingled with extra-osseous foa 
in others, but there was little or no evidence 
of accentuated subpenosteal new bone 
formation such as one encounters in most 
inflammatory’- lesions Roentgenologically, 
the absence of penosteal thickemng m 
bone sarcoid is one of the most x’-aluable 
of aU diagnostic signs In fact, so rehable 
IS it that when exndence of penostitis is 
present one should senously question the 
diagnosis of sarcoidosis The same is true 
of bone sequestra, which with their accom- 
panyung draimng sinuses are almost never 
seen in this disease 

The absence of jomt mvolvement is 
equally striking, and patients may mam- 
tam normal or nearly normal artieular 
function even when severe mutilatmg 
deforrmties are present This feature, 
m addition to the fact that bone lesions m 
sarcoidosis usually are painless, undoubt- 
edly accounts for the conspicuous absence 
of disuse osteoporosis m the afflicted 
extrenuties Two of our patients had 
almost total destruction of adjoinmg 
phalanges, but m each case sufflaent corti- 
cal bone adjacent to the mtervenmg artic- 
ular cartilages remamed to mdicate -that 
the cartilage was intact (Figs 6 and 8C) 
Occasional examples of apparent poly- 
articular sarcoidosis have been desenbed 
in children but, while such cases (45, 46) are 
of great interest, they must be regarded as 
exceptional rarities 

It has been stated that when the osseous 
lesions of sarcoidosis occur m children, the 
epiphyses are espeaally apt to be mvolved 
Ha-vmg observed such bone lesions m no 
patient under the age of mneteen years. 
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\\e are not in a position to confirm or deny 
this statcnicnl 

nil 1 HRCNTIAL ni XCA'OSIS 

Although written dcscnptions of tlie 
osseous manifestations of sarcoidosis fre- 
quently lea\e one with the impression 
that these lesions may be confused wnth 
otlier abnormalities, \asual famihanly watli 
the \anous roentgenologic appearances of 
osseous sarcoid should preclude this pos- 
sibiht> 111 tlic majonty of instances It is 
true tliat hyperparaihyioidisut and so- 
called polyostotic fibrous dysplasia may pro- 
duce alterations in the phalanges which 
mav simulate the ad\ anced diffuse type of 
lesion in sarcoidosis, but w'hen the digits 
are imolved m tliesc fibrocystic diseases, 
the otlier long bones of tlie skeletal system 
are e\ en more ertcnsivelj involved Mul- 
tiple cnchondrornata tend to expand the 
cortices of tlie involved bones to a much 
more pronounced degree than do the lesions 
of sarcoidosis We have seen one patient 
with a xanthofibroma invading a phalanx 
in which the pattern of bone destruction 
was of the “lattice-W'ork" vanety 

The intramedullary tophi of gout and 
the locahzed, smootlily rounded, sharply 
arcumsenbed cyst-hke lesions so often 
seen m the ends of the phalanges m 
rheumatoid arthritis and osteoarthritis may 
closely simulate the chrome, “punched- 
out” lesions of sarcoidosis, but if it is 
remembered that sarcoid almost never 
mvolves the joints, no diagnostic confusion 
should result Inadentally, swelling and 
mild pam of the nght great toe constituted 
the imtial complamts of one of our pa- 
tients wnth generahzed sarcoidosis (Case 4) 
In view of these findmgs, she was referred 
to the hospital with a proinsional diagnosis 
of gout 

From the roentgenologist’s point of 
view, the danger of mistakmg the osseous 
lesions of sarcoidosis for any one of the 
entities mentioned thus far under differ- 
ential diagnosis is largely theoretical 
With few exceptions the only practical 
difficulty in this regard hes m distinguish- 
ing the few rare abnormahties which hke 


sarcoidosis, may produce destructive le- 
sions in the phalanges in conjunction with 
cither unexplained pulmonary disease, sar- 
coid-hke slon lesions, or a combination of 
both Systemic fungus disease may present 
sucli findings For example, we have 
observed destructive lesions in the hands 
and feet of tw'o patients with proved 
pulmonary sporotrichosis and blastomycosis, 
respectively In eacli mstance, there was 
some endence of periosteal new bone 
formation at the site of the destructive foa 
and this finding in itself w^as regarded as 
overwhelming evidence against a diagnosis 
of sarcoidosis Coccidioidomycosis and tor- 
ulosis might also produce a similar com- 
bination of intrathoraac and osseous ab- 
normalities 

Although pulmonary lesions in leprosy 
occur infrequently, if ever, the skm lesions 
of leprosy and sarcoidosis may be qmte 
similar, and several wnters (47, 48) have 
illustrated osseous changes which closely 
simulate the bony mutilations of advanced 
sarcoidosis We have in our teachmg 
collection of interesting roentgenograms a 
film which shows cjrst-hke lesions in the 
phalanges of a native Filipmo man who had 
typical skm lesions of yaws 

Tuberculous dactylitis of the so-called 
sptna ventosa vanety usually occurs in 
children and tends to mvolve the meta- 
carpals and metatarsals more often than 
the phalanges Roentgenographically, a 
bone so involved appears to be distended 
by air, and there frequently is associated 
penosteal thickenmg Only m very rare 
instances is this lesion difficult to identify 

One finds in the medical hterature exam- 
ples of ividespread tuberculous bone m- 
volvement m children reported at infre- 
quent mtervals and referred to under such 
names as “cysbc tuberculosis of bone” 
(49, 50), “cystic tuberculous osteitis (51), 
“tuberculosis of the shafts of long bones” 
(52), and “osteitis tuberculosa multiplex 
cystica” (53-55) It is particularly un- 
fortunate that Junghng’s term was used to 
desenbe the lesions m some of these pa- 
tients, because, as Elhs (51) has pomted 
out, all of Junghng’s cases were examples 
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Fig 7 Left hand of 3-year-old Negro with proved 
tuberculous osteitis involving skull, nbs, and many 
tubular bones The mutilating destructive foci in the 
metacarpals and phalanges are strikingly similar to 
those seen in certain instances of sarcoidosis Other 
bones, however, showed extensive periosteal new bone 
formation Patient had numerous draining sinuses, 
and a positive tuberculin reaction At autopsy, casea- 
tion necrosis was found in the bone lesions and tubercle 
bacilli were cultured from caseous material removed 
from mesenteric lymph nodes (Roentgenogram, cour- 
tesy of Dr H H Brueckner, Canton, Ohio ) 

of osteal sarcoid rather than frank osseous 
tuberculosis with its typical caseation 
necrosis, sinus formation, positive tuber- 
cuhn reaction, and demonstrable acid-fast 
bacilh Occasionally lesions of the hands 
and feet occurrmg in “cystic tuberculous 
osteitis” may simulate the mutdatmg 
changes seen m advanced sarcoidosis (Fig 
7), but the other mamfestations of the 
disease, jUst enumerated, should simphfy 
the differential diagnosis 


Finally, it should be emphasized that 
small, isolated, rounded zones of increased 
radioluccncy frequently are encountered 
in roentgenograms of the hand bones of 
normal indmduals and should not be mis- 
taken for sarcoid lesions These vacuoles, 
which are most often obser\''ed in the 
heads of the metacarpals, probably repre- 
sent cartilaginous rests or insigmficant foa 
of fibrous tissue replacement of bone result- 
ing from some imnor defect in normal ossi- 
fication Localized areas of increased den- 
sity in the bones of the hands also should 
be disregarded in most instances, although 
Junghng refers to sclerosis of bone as a 
rare manifestation of heahng in osteal 
sarcoid It is interesting, but probably 
entirely coincidental, that three of the 
patients in our group ivith generahzed 
sarcoidosis showed sclerotic changes m the 
ends of the terminal phalanges of the 
hands 

ILLUSTRATIVE CASE REPORTS 

Case I A B , a 42-year old white man, i\ as first 
seen at Universit> Hospital in 192S and v as followed 
over a penod of nineteen years, until his death 
The initial diagnosiswas tuberculosis of the nose and 
tonsil (biopsy), and in 1934 additional diagnosis of 
tuberculosis of the skin, lymph nodes, lar>n\, and 
lungs was made It is significant that, in retro- 
spect, biopsy specimens show little evidence of 
caseation necrosis and tubercle bacdli were never 
recovered from any of the lesions 

In 1942, fusiform swelling of the fingers and toes 
appeared for the first time, and in 1943 the patient 
began to complain of cough, shortness of breath, and 
occasional bloody sputum Roentgenograms of 
the chest showed extensive patchy and confluent 
areas of increased density m both lungs, the process 
having increased in extent since 1934 Films of the 
hands and feet showed widespread destructive lesions 
m many of the bones (Fig 8A), thought to be typical 
of sarcoidosis The patient also had areas of de- 
struction m the nasal bone and maxilla due to duect 
extension of the disfigunng skin lesions of the face 
Biopsj'^ of tissue from the nasal vestibule, hard palate, 
face, hand, and toe showed epithehoid tubercles with 
very httle caseation necrosis The pathologic diag- 
nosis was tuberculosis, but no aad-fast organisms 
were found 

After bemg discharged to a tuberculosis sana- 
tonum for a second time, the patient returned again 
to University Hospital in 1947, at which time his 
numerous lesions appeared to have progressed 
(Fig SB) “Egg-shell” calcifications m the hilar 




Fig 8 Case I A Widespread destructive changes in left hand of patient mth sarcoidosis 
of fifteen years duration Similar lesions were present in the nght hand and both feet (12-24—13) 
B Increase in extent of bone destruction in left hand three and a half years later (4-1-47) 
C and D Destructive foci in feet of same patient (4-1-47) 
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regions, of tlic type commonly associated ivith silico- 
sis, had developed since 1 943 Biopsies of the skin 
and tlie left fifth metatarsal shoved “non-cascating 
epithelioid tubercles of tlie t\pe seen in Boeck's 
sarcoid" (Fig 1) 

At no time could tubercle banlli be demonstrated 
in the patient’s sputum or in an}' of the multiple 
biopsy speeunens 

Sign-ificanl Laboratory Fttidnigs Kahn negative, 
tuberculin 1 1,000 negative, 1 100 positive, scrum 
calcium, 15 3 mg per cent, phosphorus 4 S mg per 
cent, alkaline phosphatase 3 0 units (Bodansk}), 
total serum proteins 9 2 per cent, albumin 3 S per 
cent, globulin 5 4 per cent, urea clearance 24 per 
cent first hour, 36 per cent second hour, urea 
nitrogen 29 8 per cent, NPN 49 5 mg per cent 

Course The skin lesion improved on a modified 
Charpy regime (huge doses of Vitamin D;) (56) but 
the general condition grew steadily worse and the 
patient died on June 11, 1947 Incidentally, aU of 
the above laboratory findings were recorded before 
institution of vitanun Dj therapy 

Autopsy Report Anthracosilicosis of lungs and 
bronchial lymph nodes , ischemic cavitation in nght 
lower lobe of lung, bronchiectasis, sarcoidosis of 
Boeck of skm, lungs, bronchi, larynx, H'mph nodes, 
mucous membranes of hard palate, and bones of 
hands and feet, Schaumann bodies m lungs and 
lymph nodes, acute purulent exacerbation of 
diromc bronchitis, pulmonary edema and pneu 
moma, interstitial myocarditis (^ sarcoidosis) , 
fibrocalcareous mediastinal lymph nodes, calcific 
deposits in the renal tubules 

Comment Roentgenograms of this pa- 
tient’s hands and feet (Fig 8) demonstrate 
all of the mam types of sarcoid bone lesions, 
along with a number of mtermediate forms 
It should be emphasized that the dififuse re- 
ticular or lace-hke pattern of bone destruc- 
tion rather than the localized ‘‘punched- 
out” type of lesion predominates The 
mutilatmg deformities and soft-tissue 
swelhngs simulate the bone changes seen 
m some patients with leprosy 

Despite virtually complete destruction 
of the phalanges of each fifth toe, the mter- 
phalangeal spaces of these digits appear 
to be remarkably well preserved, presum- 
ably because the articular cartilages have 
remamed mtact 

The elevation of the serum calcium 
which occurs m some patients with sarcoid- 
osis IS not assoaated with a proportionate 
lowenng of the morgamc phosphorus level 
such as one encounters m hyperpara- 
thyroidism, and there is no known correla- 


tion between these blood chemistry altera- 
tions and osseous lesions The marked 
hypercalcemia m this patient probably is 
related to the autopsy findings of extensive 
calcification of the renal tubules A scout 
film of the abdomen made before the 
patient’s death failed to show eiudence of 
nucroscopic calcification in the kidneys 
(see Case IV) 

The coexistence of sarcoidosis and sili- 
cosis m the lungs is of mterest in the light 
of Mallory’s (57) recent observ'ations on 
the pathology of so-called “idiopathic 
pulmonar}' fibrosis,” as well as the expen- 
mental work of Gardner, to which reference 
already has been made 

Case II B B , a 59-year-old colored woman with 
neurosyphihs, was first seen at University Hospital 
on Apnl 7, 1943, when biopsy of one of several purp 
Iish, indurated skm lesions on her face showed 
"widespread infiltration of epidielioid tubercles ’’ 
The diagnosis was considered to be either tubercu- 
losis or sarcoidosis 

As the patient bad some painless swelling of 
several fingers, roentgenograms of the hands were 
requested These showed generalized osteoporosis, 
cyst-hke areas of rarefaction, and a diffuse reticular 
pattern of bone destruction in several of the pha- 
langes thought to be compatible with sarcoidosis 
(Fig 9A) Chest films showed no evidence of dis- 
ease and there was no obvious penpheral lymph- 
adenopathv The Department of Ophthahnology 
found chronic dacrymcystitis and conjunctivitis of 
the left eye 

The superficial sarcoid lesions showed consider- 
able resolution when the bands were re examined 
roentgenographically on Nov 15, 1946 Although 
signs of osseous destruction were stiU visible, the 
over all appearance of the bones was one of consider- 
able improvement Vbth involution of the sarcoid 
tissue, there was considerable narrowing of the 
"waists" of some of the phalanges The few 
“pseudo cysts” which had been seen previously 
persisted (Fig 9B) 

Comment This is an example of unmis- 
takable spontaneous regression of sarcoid 
bone lesions observed over a period of three 
years The narrowmg of the “waists” 
of some of the phalanges occumng as part 
of the heahng process produced an appear- 
ance not unlike that seen m some patients 
with advanced hyperparathyroidism, but 
the generalized osteoporosis of that disease 
was lackmg at the time of the second exam- 
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Tig 0 Case II A Diffuse osteoporosis and reticular bone destruction in left hand of patient TOth sarcoidosis 
as seen on 8-10-13 The right hand showed similar abnormality B Appearance of left hand three years later 
(11-16-lG) Definite partial regression of the bone lesions has occurred 


ination Although diffuse roentgenologic 
porotic changes may imply widespread 
sarcoid mfiltration of the marrow spaces, 
very little sigmficance can be attached to 
this finding in the absence of more speafic 
signs of bone involvement This is espe- 
aally true m the older age groups 

Case III G B , a SS-year-old colored housewife 
with syphilis, came to Uraversity Hospital m July 
1945, seeking treatment for a large, fungatmg, non- 
tender lesion of the nose and a severe mutilating 
deformity of the nght third finger, thought to be of 
syphilitic etiology Roentgenograms of the hands 
were requested, and as there was some swellmg of 
the dorsum of the nght foot, films of the feet also 
were made, more or less as an afterthought In the 
hand there was a purely lytic lesion which had 
destroyed most of the proximal and middle phalanges 
of the nght third digit (Fig 6), and in the feet a 
“lace-hke” pattern of bone destruction was observed 
m the head of each first metatarsal bone (Fig 10) 
On the basis of findmgs m the feet, a roentgenologic 
diagnosis of sarcoidosis was suggested and films of 


the chest were requested These showed bilateral 
hilar adenopatli} , and a sun.’^ej’’ of the long bones 
showed additional destructive lesions in the left 
fibula and nght tibia 

A skin biopsy showed numerous epithelioid 
nodules with occasional areas of caseation Al- 
though the pathologist felt that the biopsy findings 
were more compatible with tuberculosis, a diagnosis 
of sarcoidosis was made on the basis of the entue 
dmical picture 

Several courses of antisyphilitic therapj produced 
no demonstrable change in the patient’s lesions, and 
she was started on a modified Charpy regime on 
May 9, 1947 This was interrupted temporarily 
while she delivered a normal infant following an 
uneventful pregnancy The badly deformed right 
thud finger was amputated, and sections showed a 
"granulomatous process with non-caseating tuber- 
cles ” 

The skm lesions improved markedly foUowmg the 
vitamin Dj therapy, but the bone lesions remained 
unchanged 

Comment This patient’s roentgeno- 
grams illustrate the extent to which bone 




Fig 10 Case III Lace-hke pattern of sarcoid bone involvement m each first metatarsal head is associated 
with larger rounded areas of rarefaction which might easily be mistaken for gouty tophi Additional destructive 
foci are present m the phalanges of the third and fourth toes of the left foot 



Fig 11 Case IV A Sarcoid bone lesion confined to terminal phalanx of right great toe as seen on 5-18-44 
The left foot and both hands n ere normal in appearance B Four years later (5-10-48) the right great toe is 
essentiallv unchanged (Courtesy Dr S W Donaldson Ann Arbor, Mich ) 
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dcslniction m sarcoidosis soinetiines may 
go, and indicate further the ad\isabihty of 
routinely sur\ eying the feet It was the 
characteristic reticular pattern of bone 
destruction in the metatarsals, and not the 
appearance of the mutilated finger, ^\hlch 
prompted the roentgenologist first to sug- 
gest that the osseous component of the 
disease was sarcoidosis rather than s) phihs 
The initial discrepanct m the clinical, 
roentgenologic and jiatliologic diagnoses 
cmphasi7cs the nccessit} of correlating all 
of the findings before arrmng at a final 
diagnosis m patients wath sarcoidosis 

Cash I \ J B , i 2S \ car old white woman, liad 
alw a\ s been w ell until at the age of twcnlj -fi\ c j cars 
she awoke one inonnng wath pam, swelling, and red- 
ness in the first joint of Uic left great toe These 
attacks recurred rcpcatcdl) o\cr a penod of si\ 
months, and the patient was told b\ her phjstcian 
tliat she had gout .She was placed on i low purine 
diet and treated with colchicine and cinchophen 
Altliough nausea dc\ eloped duniig anchophen 
therap\ , tlic joint sjmptoms improved and during 
the jear before she was first seen at Unnersity 
Hospital, ^ra\ IS, 1943, tlic paUent had only one 
slight attack of pain During this same year a 
slight cough dc\clor)cd, whicli was productive of a 
small amount of sputum 

Physical e.\aminaUon showed only a few slightly 
enlarged Ij mph nodes in the cervical, supraclavicular 
axillar)’’, and epitrochlear regions Mediastinal 
adenopatliy, as well as bilateral basilar infiltration, 
was seen on cliest roentgenograms obtained on 
July 20, 1943, and a diagnosis of bmiphoblastoma 
was suggested On the basis of tins suggestion, 
biopsj^ of lymph nodes in the left supraclavicular 
and left epitrochlear regions was done These 
showed a widespread infiltration of non-caseating 
epithelioid nodtiles thought to represent “either 
Boeck’s sarcoid or tuberculosis of relatively low 
virulence.” 

Roentgenograms of the hands and feet made on 
May 18, 1944, by Dr S W Donaldson (SL Joseph 
Mercy Hospital, Ann Arbor, Mich ) showed typical 
changes of sarcoidosis peculiarly confined to the dis- 
tal phalanx of the nght great toe (Fig 11 A) 

On Sept 22, 1945, the patient gave birth to a 
normal male infant, by normal spontaneous de- 
livery On Oct 13, 1948, she was again admitted 
to University Hospital with a history of many re- 
current episodes of symptoms referable to the uri- 
nary tract since early m 1946 A severe anemia which 
had developed dunng this time had been corrected 
only by repeated blood transfusions Physical 
examination showed minimal cervical adenopathy 
and marked enlargement of the liver and spleen 
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Pig 12 Case IV Diffuse calcification m right 
kidnc> with distnbution iii papillae similar to that seen 
in hypcrparathrjoidism The left kidney had a simi- 
lar appearance Parado\icalIy, this patient did not 
have an elevated serum calcium level and did not re- 
ceive vitamin D thcrapj 

Re\ lew of roentgenograms made elsewhere (May 10, 
1948) indicated complete regression of the nght 
paratracheal and bilateral hilar adenopathy The 
destructive process in the nght great toe was es- 
sentialb unhanged (Fig IIB), and no new lesions 
had apjieared m either the hands or feet 

Laboratory Ftiidtngs Blood Hb 9 5 gm , red 
cells 3,400,000, white cells 8,000 Unite l-p to 
3-1- albuminuria, inability to concentrate over 
1011, cathelenzed specimen loaded with white 
blood cells and coca CO 2 combtmng penoer 25 vol 
per cent N P N 195 mg per cent Urea clear 
ance 6 pier cent at the end of the first and second 
hours Urea nitrogen 139 mg per cent, total serum 
protans 10 1 gm per cent, dbumm 6 7 gm per 
cent, globulin 4 4 gm per cent, serum calaum 9 8 
mg per cent 

Excretory' pyelograms obtained on Oct 19, 1948, 
showed no visible excretion of opaque medium 
The kidneys appeared to be contracted, and the 
cortex of each was abnormally roentgenopaque, 
suggesting the presence of widespread calaum de- 
Jiosits (nephrocalanosis) Dissemmated calaum 
deposits m the pyramids had assumed the pattern 
commonly seen in patients with hyperparathyroid- 
ism (Fig 12) 



- 



Fjg 13 Case 1 X. Mediastinal adenopathy m 17-year-old Negro ivith proved sarcoidosis (11-12- 
45) B Examination of hands (12-3-45) showed no destructive lesions C Pronounced regression of 
mediastinal adenopathv 14-1— 47) D Despite regression of chest lesions multiple destructive foa are 
now seen m bones of left hand (4—1—47) Right hand and both feet showed similar lesions 
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CoiiiDiciit Tins case also illustrates the 
importance of c\aimninp the feet roent- 
gcnogra])lucall\ \shcuc\er sarcoidosis is 
suspected It is unusual that tlic osseous 
manifestations should be so sharply con- 
fined to a single terminal phalanx, with no 
recognizable change o^cr a period of four 
}ears It should be noted, however, that 
the patient s sinnptoms wlncli prompted a 
diagnosis of gout were in her opposite foot 
This, of course, strongb suggests that 
sarcoid granulomas in bone W'erc more 
extensne tlian roentgenologic examination 
would indicate 

It IS felt that this patient has sarcoidosis 
of the kidnc\s witli sccondar}^ infection, 
w'hich are combining to produce a picture 
of ureiina, wnth anemia secondary to the 
latter disease Roentgeiiologically demon- 
strable iiephrocalcinosis such as w'as seen 
in p3elograms m this case has not been 
desenbed prc^^ously m sarcoidosis to our 
knowledge Interesting!}" enough, the sin- 
gle serum calcium level obtained in tins 
patient to date w'as within normal limits 

Case V E S, a 14-} car-old colored boy, was 
first seen in tlic Department of Ophtlialmolog) of 
the Unnersity Hospital on No% 5, 1945, ivlicre it 
was found that blindness in his right eye was due to 
chronic indoc}chtis A routine admission photo- 
fluorogram of tlic patient’s clicst and subsequent 
14 X 17-in films (Nov 12 and 20) showed supenor 
mediastinal and bilateral hilar adenopathy (Fig 
13A) thought to be most suggestive of sarcoidosis 
Subsequent films of llie hands (Dec 3, 1945) were 
negative (Fig 13B), tlie feet were not examined 
roenlgenographicaUy 

Several small shotty nodules were found m the 
cervical, axillary, epitrochlear, and inguinal regions, 
and biopsy of an epitrochlear node showed “numer- 
ous epithelioid nodules’’ thought to be Boeck’s 
sarcoid, although the presence of a small amount of 
caseation necrosis suggested the possibility of 
mihary tuberculosis No aad-fast organisms could 
be found in the histologic sections, however, and the 
final chnical diagnosis was sarcoidosis 

A cataract was removed from the patient’s eye m 
November 1946, and in January 1947 he began to 
hav'e stiffness, swelling and shght pain m his nght 
fifth finger He returned to the hospital late m 
February 1947, when fusiform swelling of the left 
fifth finger developed 

Chest roentgenograms (March 4, 1947) showed 
marked dinunution m extent of the previously de- 
scribed mediastmal adenopathy whereas, films of the 


extremities (March 4, 1947) showed for llie first time 
numerous /ones of bone destruction in tlic phalanges 
of botli hands and botli feet Most of tlie lesions 
were manifest as “lacc-hke’’ areas of rarefaction, 
altliough several well circumscrilxid “punched-out” 
foci also were jircsciit (Fig 13, B and D) The 
findmgs were considered to be t}pical of sarcoidosis 

Stgniftcatti Laboratory Fiitdvigs Tuberculin 
(OT), 1 100 negative, Kalm negative, plasma 
cholesterol 212 mg per cent, total serum proteins 
9 a gm jicrccnt, albumin 5 3 gm percent, globu- 
lin 4 2 mg per cent, scrum calaum 11 0 mg per 
cent, inorganic jihosphorus 5 3 mg percent, alka- 
line phosphatase 2 5 Bodansky units 

The jiaticnt was placed on a modified Charpy 
regime and clieck-up roentgenograms of the hands 
and feet, on April 18 and 29 and July 10, 1947, 
showed definite regression of a few of the bone 
lesions, but most of them eitlier progressed slightly 
or remained stationaiy The chest remained essen- 
liall} unchanged 

It is of interest tliat in May 1947, two small 
pa])Ules developed on the left side of the patient’s 
nose Botli were removed and show'ed a "mixed 
p}ogcnic and granulomatous reaction’’ without 
idcntif}mg cliaracteristics ^^^^en the patient was 
last seen, Sept 28, 1948, the general condition was 
improved and all of the soft-tissue swellings had 
disappeared Unfortunatehx roentgenograms of 
the hands and feet were not obtained on this oc- 
casion 

Comment The interesting development 
of this patient’s osseous lesions while the 
intrathoraac mamfestations of his disease 
were regressing emphasizes the unpredict- 
able character of sarcoidosis and underlmes 
the importance of re-examinmg the ex- 
treimties penodically even m the face of 
an imtially negative bone survey This, 
of course, is especially true when soft-tissue 
swelhngs of the digits or skin lesions in any 
portion of the body develop 

This case is the only reasonably good 
example in our group of the large, round 
“punched-out” type of lesion in the end of a 
phalanx such as developed and persisted 
in Jimghng’s first patient over a period 
of at least fifteen years 

SUMMARY 

Sarcoidosis is a fairly well estabhshed, 
generalized systemic disease of unknown 
etiology affectmg pnmanly the reticulo- 
endothehal system but capable of involving 
secondarily almost any portion of the 
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body A historical rcvoew of medical 
reports dealing with the osseous manifesta- 
tions of sarcoidosis indicates that such 
lesions were observed by a roentgenolo- 
gist (22) as early as 1002, and that they 
have been considered an integral part of 
the disease since the memorable contnbu- 
tions of Schaumann and Jungling in 1919 

The bone lesions of sarcoidosis have a 
pecuhar predilection for the phalanges 
Roentgenologically they usually are mani- 
fested as a diffuse, coarse, reticular type of 
bone destruction The resulting alveolate 
or lace-hke appearance is more common 
and more characteristic than the ^vldely 
pubhazed circumscnbed foci in the end 
of the bones which Jungling first said 
“look as if they had been punched-out by 
a steel press ’’ These localized, rounded 
defects may be simulated by numerous 
other conditions whereas the diffuse lesions 
are virtually pathognomonic The diffuse 
forms may progress to produce mutilatmg 
deformities, may regress spontaneously, or 
may resolve themselves into the locahzed 
lesions which, on the whole, tend to be 
more chronic Transitional or mterme- 
diate forms may be present m the same bone 

The roentgenologic mamfestations of 
osseous sarcoid are relatively uncommon 
Of 65 patients with generalized sarcoidosis 
seen at the Umversity of Michigan m the 
past thirteen years, only 11 (approximately 
16 per cent) had defimte bone lesions It 
IS our feelmg that if the entire “sarcoid 
population," mcludmg minimal and sub- 
chmcal forms of the disease, could be 
tabulated, the madence of bone lesions 
would prove to be considerably lower 
Despite this low madence, the unques- 
tioned diagnostic value of demonstrable 
osseous involvement in a disease noton- 
ously difficult to identify makes it highly 
desirable to exanune routinely the hands 
and feet of all sarcoidosis suspects not 
only mitially but penodically throughout 
the chrome course of the disease 

The authors wish to thank Dr Arthur C Curtis, 
Chairman of the Department of Dermatology, for 
his permission to use much of the case matenal in- 
cluded m this report 
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SUMAKIO 

Lesiones Oseas de la Sarcoidosis 


La sarcoidosis es una dolencia org^nica, 
generabzada, bastante bien establecida, de 
etiologia desconocida, que afecta pnmaria- 
mente el aparato reticuloendotebal, pero 
susceptible de atacar secimdanamente casi 
cualquier porci6n del cuerpo Las mani- 
festaciones 6seas del mal fuerort observadas 
por un roentgendlogo ya para 1902, babi6n- 


dose considerado como parte mtegrante del 
itusmo desde los memorables aportes de 
Schaumami y Junglmg en 1919 
Las lesiones 6seas de la sarcoidosis mues- 
tran una predileccidn pecubar hacia las 
falanges, manifestdndose radioldgicamente 
por lo general en forma difusa y grosera de 
tipo reticular El resultante aspecto al- 
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veolado o calado es mds frecuente y carac- 
teristico que los focos e\cavados circuns- 
cntos de las epifisis Estas deformacioncs 
redondeadas y localizadas pueden ser si- 
rntdadas por otros muchos estados, en tanto 
que las difusas son \nrtualmente patog- 
nomdmcas Las 61tinias pueden avanzar 
hasta produor defornudades mutilantes, 
retroceder espontdneamente o resolverse en 
lesiones localizadas que, en conjunto, tien- 
den a ser mds crdnicas Puede haber en el 
mismo hueso formas de transiadn 

Las mamfestaaones radioldgicas de la 
osteosarcoidosis son relativamente raras 
De 65 enfermos con sarcoidosis generabzada 
observados en la Umversidad de Michigan 


en los hltimos trece anos, s61o 11 (apro\i- 
madamente 16 por ciento) tenlan lesiones 
6seas bien definidas Green los AA que, si 
pudiera tabularse toda la “poblacion sar- 
coidea,” mcluyendo las formas mlnimas y 
subcllnicas de la enfermedad, la incidencia 
de las lesiones 6seas serla considerable- 
mente menor A pesar de ese bajo Indice, 
el indudable valor diaerltico de la invasidn 
6sea observable en una afecadn que es 
notonamente diflcil de identificar de- 
muestra la gran convemencia del e\amen 
sistemdtico de las manos y pies de todos los 
enfermos en que se sospeche sarcoidosis, no 
tan s61o inicialmente sino penddicamente 
durante toda la evolucidn crdmca del mal 


DISCUSSION 


Howard P Doub, M D (Detroit, iVIich ) It 
has been a distinct pleasure to listen to this com- 
plete and well documented descnption of the 
osseous lesions of sarcoidosis 

There are only a few things that we can say m 
discussing this paper The reasons for examining 
the bones may be said to be two One is to supplj a 
fuller, well rounded clinical picture of the disease 
The second is to prove the etiology of lesions found 
elsewhere m the body, for which the diagnosis is not 
clear The demonstration of the osseous lesions 
will often establish the diagnosis of the more distant 
lesions as well 

Another interesting thing is the inadence of bone 
lesions, which has been placed at around IG per cent 
I think that this shows the importance of exammmg 
the osseous system m the presence of suspected 
sarcoidosis elsewhere m the body 

Just twenty >ears ago, I described two cases of 
bone involvement in sarcoidosis and Dr Holt has 
asked me what further information we have on those 
cases One patient disappeared, the other case 
was more completely studied and after a few years 
came to autopsy T\'’e found nothing new except for 
the fact that there was an absence of lesions else- 
where in the body beyond those that we had already 
knowm Previously we had taken off one of the 
fingers, we had made biopsies from the nasal sep- 
tum, which was perforated, and also from the face. 
After our report appeared a man wrote me from 
South Amenca stating that our patient did not have 
sarcoidosis but leprosj , as he had seen hundreds of 
such cases U e had studied the cases very carefully, 
however, and were sure that they were not 
leprosj 

I would again like to congratulate Dr Holt I 
believe his paper ments careful study 

Sydney F Thomas^M D (Palo Alto, Calif ) I 


have one question I wonder if \-ray therapy was 
used on any of these bone lesions 

Dr Doub We did trr it, but mth no results 
However, others have tried it since 

Merrill C Sosman, M D, (Boston, IMass ) How 
many of those with bone lesions, particularly Negroes, 
were afiiicted wnth skin lesions^ I think that the 
two go together 

Dr Holt {closing) So far as \-ray therapy is 
concerned, we have not tried it ourselves, but it has 
been used extensively by others Just a short time 
ago, I was talking to Dr Hansen from Denmark, 
and he said that m the Scandinavian countnes they 
are quite enthusiastic about its use It is difiRcult, 
however, to evaluate anj form of therap} in sar- 
coidosis Dr Curtis of the Dermatology Depart- 
ment at our hospital has used a modified Charpy 
regime to treat these patients, this consists essen- 
tially of massive doses of Vitamin Di Although Dr 
Curtis feels that some of the bone lesions have shown 
definite response, we in the x-ray department find it 
difficult to agree with him, because there really^ isn’t 
anything on films that can’t possibly be explained by 
spontaneous remissions or vanations in technic 

The inadence of bone lesions is definitely higher in 
Negroes in our experience, Dr Sosman The 
Negro population m our hospital is not very high, 
but there is no question about the greater inadence 
I think that I can give you exact figures in this 
group Of 11 patients mth definite bone invohe- 
ment, 5 were Negroes As far as assoaated skin 
lesions are concerned, all but one of the patients 
with bone involvement had assoaated skm lesions 
We quite agree that they do develop together, al 
though we don’t believe that one can depend on this 
fact entirely, because McCort and his group found 
6 patients with bone lesions in a group of Army men, 
none of whom had any external signs of sarcoidosis 
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I NTFRKM BiiiVR\ fistulas liavc been 
reporLed mainly on the liasis of findings 
at surgery or necropsy In an extensive 
re\iev of the literature the incidence of 
such fistulas (in the larger groups reported) 
at the time of routine biliar}' surgery was 
found to be as follows 


Taule 1 Incidence op Internal Biliary Tistula 


Xo 
Cast' 
Report td 


Incidence 
in Bilnry 
Surgerj 
Scries 


Judd and Burden (1) 
Bcrnliard (2) 

Kclir (3) 

Tracc> and McKcll (4) 
Pucstow (5) 

Hickcn and Corny (0) 
Naun> n (") 


153 


10') 

1 7% 

10(1 

5 0% 

21 


10 

3 2% 

15 

4 2% 

200 


While many unusual fistulas have been 
desenbed, the mam tj^Dcs are cholecysto- 
duodenal, cholecystocohc, and chole- 
dochoduodenal Of 810 cases reported 
with surgical findmgs, only 9 per cent were 
in locations other than one of these three 
sites (Table II) Such a summary of the 


Table II Summary of 819 Reported Cases of 
Internal Biliary Fistula 



Per Cent of 

Vanation m 


Total Cases 

Individual Groups 

Cholecj stoduodenal 

51 

44 to 57% 

Cholecystocohc 

21 

5 to 37% 

Choledoch oduodenal 

19 

7 to 33% 


literature yields a total number of cases 
large enough for accurate evaluation of the 
anatomic and pathologic factors mvolved 

ETIOLOGIC FACTORS 

The reported frequency of the various 
etiologic factors of internal bihary fistula 


has been fairly consistent Gallbladder 
calculi, as the pnraary cause, are listed 
111 85 to DO per cent of all surgical senes, 
these include pnncipally the cholecystic 
fistulas Garland and Brown (8) point 
out that “if a gallstone can be detected 
or there is a reliable Instory of its presence, 
a spontaneous internal biliary fistula is apt 
to be cholecystoduodenal ” Tracey and 
McKell (4) state that, when stones are not 
found m a cholecystic internal fistula, one 
can suspect that they have been passed 
wnthout the patient’s knowledge In the 
senes of such cases reported from the Mayo 
Chnic (1), the approximate 3 1 ratio of fe- 
males to males is m accord with the known 
sex incidence of cholehthiasis m relation 
to the development of fistulas This asso- 
aation is w^ell demonstrated by the follow- 
ing cases of cholecystoduodenal fistula 
(Cases I-III) 

Case I (C H ) One week prior to emergency 
admission to the hospital, an 85-year-old white 
Avoman began to expenence progressive flatus and 
epigastric distention Two days preceding hos- 
pitalization, there was increasing upper abdominal 
distention, inth assoaated vomiting Examination 
showed the upper abdomen to be distended and re- 
vealed visible penstalsis A clmical diagnosis of 
obstruction of the small intestine was made. The 
white blood cell count was 20,000, with 95 per cent 
polymorphonuclears 

X-Ray Studies Banum enema films were not 
remarkable except for atypical gas shadows in the 
right upper quadrant, apparently of gallbladder 
origin (Fig lA) There was no evidence of intesti- 
nal obstruction Gastro intestinal films were then 
obtained, but unfortunately surgical exploration was 
performed prior to their interpretation The re- 
ported operaUve finding was duodenal obstruction 
by an indurated mass including the omentum, 
diagnosed grossly as a mahgnant neoplasm A 
gastro-enterostomy was performed 

Subsequent mterpretation of the gastro- intestinal 
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Fig 1 Case I Cholecystoduodenal fistula from large perforating calculus in gallbladder fundus In B, note 
banum filling the gallbladder and duct system and obscuring the calculus 



Fig 2 Case II Cholecystoduodenal fistula Non 
opaque perforating calculus and banum outlining the 
gallbladder and cystic duct 

films showed an unusually large rounded duodenal 
bulb with a central lobular defect The biliary 
tree was partially filled by banum through a fistulous 
opening between the duodenal bulb and the fundus 
of the gallbladder (Fig IB) 

Postoperatively the roentgenologic diagnosis of 
perforating cholelithiasis with cholecystoduodenal 
fistula was dubiously received, but se\eral hours 
following surgery the patient considerately vomited 
the large perforating calculus ! 

Case II (M G ) No history was obtained on 
this elderly white woman, who was a mental patient 
at the time of the diagnosis of cholecystoduodenal 


fistula Surgery was not performed, but the pa- 
tient was known to be In ing ten j ears after initial 
diagnosis 

X-Ray Studies A gastro-intestinal senes 
showed the bihary tree and gallbladder well out 
Imed by banum A large round filling defect was 
present supraduodenally in the fundus of the gall- 
bladder The roentgen diagnosis was perforating 
cholelithiasis with cholecystoduodenal fistula (Fig 
2 ) 

Case III (R W ) A 54-year-old white man gave 
a history of recurrent attacks of right upper quad- 
rant pain with associated dyspnea and a low-grade 
fever for one y^ear There was no history of jaun- 
dice Laboratory studies showed a white blood 
count of 10,500, with 84 per cent polvmorphonu- 
clears 

X-Ray Studies A scout fihn of the abdomen re- 
vealed an air pattern partially outhning the gall- 
bladder and bihary ducts (Fig 3) Gastro-mtestmal 
studies and a banum enema examination both 
failed to reveal a fistulous tract or to demonstrate 
any barium in the biliary system The gallbladder 
was not visualized by cholecystography The final 
diagnosis was probable cholecystocohc fistula 

Abdominal laparotomy was performed elsewhere 
and showed the gallbladder fundus densely adherent 
to the antenor surface of the first part ol the duo- 
denum A large fistulous opening was blocked by a 
calculus 3 cm in diameter, apparently too large to 
enter the duodenal lumen at that point The pa- 
tient died postoperatively of acute cardiac decom- 
pensation 

The determining factor for fistula forma- 
tion m the presence of cholehthiasis, ac- 
cordmg to Hicken and Coray (6), is 
probably choledochal obstruction, and 
Taylor (9) states that such fistulas remain 





Ttg 3 Case III Cholccystoduodtnal fLtula Atr outlines the gallbladder and hepatic ducts A non-opaque 
perforating calculus blocked the fistula, preventing its filling wth banum 
Tig 4 CaseR Cholecystoduodcnal fistula A cystic duct calculus u as thought to be present, permitting banum 

to fill onlj the gallbladder and cystic duct 


patent only as long as common duct ob- 
struction persists (Fig 8) Included 
among Puestow’s reported cases was cystic- 
duct rather than common-duct blockage 
This possibility, plus drainage by way of 
the fistula itself, could account for the 
frequent absence of jaundice in these cases 
without negating the possibihty of an 
obstructive factor The following case 
exhibited blockage of the cystic duct, with 
a cholecystoduodcnal fistula 

Case IV (E K ) A 77 year-old white woman, 
a psychiatnc patient from whom no previous history 
could be obtained, had symptoms of sudden onset, 
including recurrent attacks of vomiting, marked 
malaise, and severe upper abdominal pain Physi- 
cal exarmnation revealed right upper quadrant ten- 
derness and muscle guard The temperature was 
102 5°F 

X-Ray Slitdtes A flat plate of the abdomen 
showed increased density in the right upper quad- 
rant ivithout definite abnormal air patterns Cas- 
tro intestinal study revealed a fistula extending 
from the posterior lateral surface of the proximal 


second part of the duodenum The gallbladder 
and cystic duct were filled with banum without evi- 
dence of opaque material in the remainder of the 
biliary system (Fig 4) The patient responded to 
sulfadiazine therapy and surgery was not done 

Garland and Brown (8) have shown 
clearly the dormnant role of perforating 
duodenal ulcer m fistulas connectmg with 
the conunon bile duct Ulcers accounted 
for 80 per cent of their collected senes of 
choledochoduodenal cases Of all internal 
bihary fistulas found at surgery, 6 per cent 
are attnbutable to duodenal ulcer The 
gallbladder was invanably mvolved in 
the cases reported as being due to a gastric 
ulcer 

In its advanced stages, cancer of either 
the gastro-mtestinal or biliary tract can 
mvade widely enough to cause an mtemal 
bihary fistulous tract While pnmary 
gastnc cancers are the more common, their 
infrequency of perforation accounts for the 
ranty of associated fistula formation 
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Fig 5 Case V Gastxopancreatic-duct fistula asso- 
ciated with an extensive gastnc carcinoma The 
ternunal pancreatic duct postenor to the gastnc mass is 
filled with banum 

Pmnar^’’ malignant growths of the pan- 
creas and bile ducts are more frequent 
etiologic factors (5, G) The rarer complex 
fistulous tracts are most often conconutant 
with the presence of a mahgnant growth 

Case V A white man, age 69, entered the hos- 
pital complammg of weakness, anorexia, and vomit- 
ing of eight months duration Phj'sical exammation 
rei ealed a large nodular epgastnc mass, apparenth 
assoaated with hepatic enlargement 

X-Ray Studies Gastro-mtestinal studies showed 
an extensive neoplasm extendmg from the gastric 
antrum to the pylorus, with fixation postenorly 
(Fig 5) The proximal portion of the pancreatic 
duct was outhned by opaque matenal 

CLINICAL ASPECTS OF INTERNAL BILIARY 
FISTULA 

Attempts by several authors to establish 
an identifymg chmcal picture have yielded 
very few findmgs pathognomomc of spon- 
taneous internal bihary fistulas Such 
signs as unusually severe bihary cohc, 
recurrent symptomless penods, and sudden 
cessation of cohc with signs of sepsis have 
been considered In the cases compnsmg 


this report, the clinical findings were not 
consistent and, in accordance \nth the 
obserx'ations of Hicken and Coray, the 
presenting sjmdrome was that of the 
underhung pathologic condition from which 
the fistula arose The one sign which 
makes a clmical diagnosis of internal 
fistula faul} definite is the presence of a 
sizable biliar}’^ calculus in the feces or 
vomitus Cases I, IX, and XIII exhibited 
this sign In Case XIII passage of a cal- 
culus was somewhat deceptive, for it was 
associated not only inth a cohc fistula but 
also with an epidermoid caranoma of the 
gallbladder 

The establishment of a diagnosis of 
internal biliari' fistula presents a thera- 
peutic problem Many authors have em- 
phasized strongly that fistula formation, 
exen though it may afford temporar}^ or 
occasional rehef of symptoms, represents 
not a cure but an additional pathologic 
condition Usmg experimental animals, 
Beax er and others hax’'e prox'^ed that a per- 
sistent free commumcation between the 
gastro-mtestinal tract and bde ducts results 
m progressive lix’-er damage In cases 
concurrent xvith mahgnant neoplasms this 
potential damage is obxuously not a major 
factor, but its importance m cases asso- 
ciated xvith bemgn lesions has been xvell 
shoxvn m the effect on later operative 
mortality (1, 3, 4) 

In argument agamst this danger, it must 
be adrmtted that elective biharj'^-upper in- 
testmal anastomosis has never conclusix'^ely 
been shoxvn to affect hepatic function 
adx’^ersely Also, cases of mtemal bihary 
fistula of long duration have been reported, 
mcludmg that of Ehason and Stex^’ens (10), 
m which it was beheved that the cholecys- 
toduodenal tract had been present for 
nmeteen years before thepatientsuccumbed 
to the primary bihary-hepatic disease 
Three of the cases of cholecystoduodenal 
fistula here reported were followed without 
correction of the fistula and xvith no evi- 
dence of later symptoms or harmful effects 
(Cases II, IV, and VII), m one case (II) 
for as long as ten years It would seem 
probable that m such cases rehef of the 
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duct obstruction, passage of the ofTcnding 
calculus, and healing ha\ e occurred How- 
ever, a persistent colic fistula vould cer- 
tainly present an added danger of future 
infection 11ns is well excniphficd in 
Case IX, in which a cholecystocohc fistula 
of four months duration rcinaincd patent 
wnthout perforating calculus or duct ob- 
stniction, apparently it was due to severe 
infectious changes Cholangitis and he- 
patic damage w ere not jiresent at the time 
of surgery but the remo\ed gallbladder 
e\hibited marked inflammatory'- changes 
and a heavy culture of B coll w’as obtained 
in bile aspirated from the common bile 
duct 

vSomc fistulas undoubtedly close spon- 
taneously’^ after passage of the offending 
calculus Hicken and Coray cite two such 
cases. 111 which exploration re\calcd only 
CMdence of the healed gallbladder fistula 
The following case, obseiw’cd recently^, 
demonstrated this on roentgenologic study 

Cast \I (0 H) A. 73 year old while woman 
ga\c a histon of recurrent right upper quadrant 
pain with associated nausea and \oiniting Two 
montlis prior to admission she had cxpcncnccd an 
unusualh seNcrc attack followed by marked icterus 
One week later she passed by rectum what was 
tliought to be a hard fecal nodule, with subsequent 
subyectne relief and subsidence of tlic jaundice 
Ph\s!cal examination revealed marked nght upper 
quadrant tenderness and muscle guard w lUiout evi- 
dence of hepatic enlargement or an assoaated mass 
There was no icterus or fev’er at tliat time A clini- 
cal diagnosis of internal biliary fistula was made 
Laboratory’ studies showed a normal blood picture 

X-Ray Studies A scout film was not remarkable 
except for an unusual air pattern in the right upper 
abdomen (Fig 0) Gastro mtesUnal studies re- 
vealed a retentive banum nidie off the distal hepatic 
flexure of tlie colon without evidence of contrast 
matenal in the biliary tree A banum enema pro- 
vided no further information These findings were 
interpreted as indicative of a healing cholecystocohc 
fistula The patient was discharged without surgery 
and the course has been satisfactory 

It IS an opmion that the persistence or 
regression of the prereqmsite duct obstruc- 
tion plays a major role both m maintainmg 
fistula patency m bemgn lesions and m 
the production of hepatic damage With 
the exception of cases presentmg a history 
of bemgn duodenal ulcer yieldmg to medi- 



Fig G Case \ I Cholecystocohc fistula (healing) 
A small retentne pocket was demonstrable supenor to 
the hepatic flexure 


cal management (Case XII), the majonty 
of reported persistent bihary fistulas have 
necessitated surgical correction for a clun- 
eal cure 

ROENTGENOLOGIC DIAGNOSIS 

Roentgenologic study is the only method 
for definite preoperative diagnosis of mter- 
nal bihary fistulas A review of the hter- 
ature by Garland and Brown in 1941 
showed 90 cases to have been correctly 
diagnosed by roentgen studies Such a 
diagnosis, however, is exceptional in the 
reported surgical senes That this is 
pnmanly due to the small number of these 
cases which are studied preoperatively by 
x-ray is suggested by the accuracy of the 
roentgen diagnosis m the cases thus exam- 
med The apparently typical cholelithiasis 
attack or the acuteness of the case prompts 
the surgeon to oimt gastro-intestmal stud- 
ies in favor of immediate surgery In 
cases exhibitmg such symptoms, consider- 
able aid to correct diagnosis is offered m 
routme scout films of the abdomen In 
the senes here reported, 75 per cent, or all 
cases in which the gallbladder was mvolved 
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Fig 11 Case XI Incompetent sphincter of Oddi 
With pressure cone the terminal common bile duct was 
filled faintly ivith banum by reflux Air patterns were 
demonstrable in the hepatic ducts 

duodenal papiUa, and this proved to be 
true on exploration in the following cases 
In both, cholecystectomy had previously 
been done 

Case X (W L ) A 49 year-old white man gave a 
history of cholecystitis with cholehthiasis and jaun- 
dice relieved by cholecystectoraj four years pnor to 
admission Two weeks previous to entry he had a 
sudden attack of upper abdommal pain, distention, 
and jaundice, which gradually subsided Physical 
examination was not remarkable The white blood 
cell count was 13, '00, with 80 per cent neutro- 
phils Cholesterol flocculation was three plus, and 
stool speamens were positive for occult blood. 

X-Ray Studies A scout film of the abdomen 
showed a 1-cm opaque body in the right costover- 
tebral angle m the termmal common duct area No 
air was apparent in the bihary s} stem On gastro- 
intestinal study, banum was observed in the com- 
mon duct, extending for 3 cm superior to the junc- 
tion of the first and second portions of the duodenum 
(Fig 10) Defimte mural infiltrative changes were 
present m the proximal greater curvature aspect 
of the duodenal bulb It was believed that this 
picture represented a choledochoduodenal fistula 
due to a calculus 

At exploratorj laparotomv, however, one week 
later, no calculus was found The common duct 
was moderately dilated and the postenor wall of the 


duodenal bulb ivas considerablj thickened b> old 
inflammator} changes On opening the duodenum, 
the duodenal papilla was present in a high position, 
with a dilated patent sphincter 

Case XI (E M B ) A 57-j ear-old white 
woman had undergone cholecystectomy for acute 
cholecystitis fifteen years previous to admission 
One jear later she developed jaundice, whieh sub- 
sided after six weeks Smce that time there had 
been recurrent attacks of right upper quadrant 
pain, with nausea and vomitmg, and several episodes 
of hematemesis Phj steal examination revealed 
tenderness deep in the right upper abdomen All 
laboratorj studies were within normal hunts 

X-Ray Studies Scout films of the abdomen 
showed abnormal air patterns in the nght lateral 
midlumbar area Several of the hepatic ducts 
were outlined b\ air Barium enema examination 
was negative , there was no evidence of a cohe fistula 
A gastro-intestinal study revealed a normal duodenal 
mucosal pattern Deep tenderness was present m 
the area of the head of the pancreas and, on pres- 
sure, banum was visualized m the terminal common 
duct (Fig 11) 

The final diagnosis was incompetent common duct 
sphincter, secondary to an old pathologic condition 
resultmg from common duct calculi 

Reflux banum filling of the terminal bile 
duct has been desenbed by Reimann, 
Ehason and Stevens (10), and others In 
keeping with reports, the filling in our two 
cases mvolved prmapally the'^distal portion 
of the common bile duct From a differ- 
ential pomt of view, it is of mterest that in 
only two of the cholecystic fistula cases 
was the termmal common duct filled with 
banum, and m both the remainder of the 
duct system was also outhned The chole- 
dochal groups present the major differ- 
ential problem This is shown by the 
foUowmg case, which required fluoroscopic 
observation to determme defimtely the 
site of entry into the bihary system 

Case XII (E B ) A 71-year-old white man 
gave a history of cholecystectomy twenty-six years 
earher for cholecystitis Six months prior to ad- 
mission he began to suffer from intermittent epi- 
gastric pam, which had been partially controlled by 
peptic ulcer therapy At the time of admission the 
pam had become continuous Laboratory studies 
revealed a shghtly elevated white blood count and a 
sedimentation rate of 30 mm p>er hour 

X-Ray Studies A scout film of the abdomen was 
not remarkable Gastro-intestmal study showed a 
deformed duodenal bulb with a mural defect which 
communicated with the common bile duct The 
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Fig 12 Case XII Cholcdocboduodenal fistula on the basis of a duodenal ulcer The cystic duct is filled to the 

point of previous ligation at cholecystectomy 

Fig 13 Case XIII Cholecystocolic fistula due to an epidermoid carcinoma of the gallbladder, associated per- 
forating calculus and subhcpatic abscess 


common bile duct, common hepatic duct, and re- 
maining distal porUon of the cj stic duct were well 
filled bj barium (Fig 12) The roentgenologic diag- 
nosis nas duodenal ulcer with assoaated choledocho- 
duodenal fistula 

Exploratory laparotomy revealed an indurated 
mass about tlie duodenal bulb and bile duct The 
fistulous tract was not demonstrated, and no attempt 
was made to repair the fistula The mass was be- 
heved by the surgeons to be mahgnant 

Tno months later the patient was again seen with 
exaggeration of the previous symptoms A rej>eat 
gastric examination showed an increase of mural 
inflammatory^ changes in the duodenum In addi- 
tion, there was a 1 cm shallow mucosal ulceration 
on the lesser gastne curvature The choledocho- 
duodena' fistula remained demonstrable 

The patient was placed on ulcer therapy by his 
local phy'siaan, and at follow-up examination three 
months later, the fistula and duodenal ulceration 
were healed 

With only one exception, aU benign 
cases studied presented conspicuous dem- 
onstration of the fistula on banum stud- 
ies In Case III the fistula was not de- 
monstrable, except by air filhng, due to 
blockage by a large non-opaque perforating 
calculus Apparently because of the mass 
and assoaated infiltrative changes, the 


few mahgnant cases showed a vanable 
roentgenologic pattern One revealed ab- 
normal air patterns on the scout film 

Case XIII (G R ) For nine months a 43-y'^ear- 
old white woman had recurrent nght upper quadrant 
pam associated with nausea and vomiting Dur- 
ing that time she had lost approximately 40 pounds 
in w'eight Physical examination revealed a hard 
mass, 6 X 6 cm , in the right upper quadrant, which 
moved on respiration The icteric index was 20, 
and the white blood count was 28,050, with 93 per 
cent polymorphonuclears Liver function tests 
revealed impairment Aspuation of the mass 
yielded necrotic purulent matenal diagnosed micro- 
scopically’- as acute inflammatory exudate Two 
days after admission the patient passed two faceted 
calculi m the feces, which were shown on chemical 
analysis to contain cholesterm The clinical diag- 
nosis was subhepatic abscess secondary to chole- 
lithiasis and formation of a cholecystocolic fistula 

X-Ray Stiidtes Scout films of the abdomen 
showed an increased density throughout the right 
upper quadrant, with abnormal au patterns m the 
area The nght diaphragm was elevated An 
attempted banum enema study revealed a poorly 
defined fistula extending supenorly between the 
proximal transverse colon and subhepatic area 
There was no contrast matenal in the biliary ducts 

Surgical drainage of the abscess was done, and an 
ileostomy performed to divert the fecal stream, but 
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Fig 14 Case XI\ Choledochoduodenal fistula 
associated mth an extensi\e adenocarcinoma of bile- 
duct ongin 


one montii later the abscess was still draining On 
digital re-exploration through the drainage site, a 
fragment of tissue from the abscess n all was obtained 
which was diagnosed microscopicaII% as epidermoid 
carcmoma, probablj' primarj in the gallbladder 

Case XIV (E J ) A 5S't ear-old white woman 
gave a historj of nght upper quadrant pam five 
months pre\nous to admission, which lasted two 
weeks and then disappeared One month before 
admission the pam returned and was assoaated 
with progressii’e jaimdice and acholic stools Physi- 
cal exammation retealed a hard, rounded, sub- 
hepatic mass with assoaated liier enlargement, 
Laborator^'^ findmgs induded an ictenc index of 70 
and a white blood count of 13,800 with 86 per cent 
poljTnorphonuclears Liier function tests showed 
impairment Stool examinations were positive for 
occult blood (4 plus) The clmical diagnosis was 
probable common duct calculus with gallbladder 
distention and assoaated hepatitis 

X-Ray Studies Scout films did not reveal ab- 
normal arr patterns or opaque bihaiv calcuh The 
right diaphragm was elevated bj hepatic enlarge- 
ment. An mdefimte mass was apparent m the gall- 
bladder area Gastro-mtestmal studi showed dis- 
placement of the duodenal bulb, a choledochoduo- 
denal fistula, and a small amount of barium m the 
btliaiy si stem (Fig 14) 

Exploratori laparotomi reiealed a large mass 
replaong the gallbladder and extendmg downward 
along the bihari tree Biopsi showed adenocar- 
anoma of probable bile duct ongm 


CONCLUSIONS 

1 A retaew of 819 reported cases of 
internal biliarj’’ fistula found at surgery 
showed 91 per cent to involve the colon 
or duodenum 

2 Cholehthiasis was the causative fac- 
tor m So to 90 per cent of the reported 
cases, these mvolved pnnapallj’- the gall- 
bladder Duodenal ulcer accounted for 
approximately 6 per cent, mvolvmg chiefly 
the common bile duct 

3 In a rexnew of the hterature pnor 
to 1941 (Garland and Brown) only 90 
cases of mtemal bihar^’- fistula diagnosed 
roentgenologically were found 

4 T wel ve additional cases are reported 
On the basis of these, the foUowmg obser- 
vations were made 

(а) The chmcal findmgs were not consis- 
tent Only cases due to a mahgnant growth 
presented a palpable mass 

(б) Scout films of the abdomen played 
an important role m diagnosis, reveahng 
abnormal air patterns in aU cases mvolvmg 
the gallbladder (approximately 70 per cent 
of the senes) 

(c) In cases of cholecystocohc fistula, 
the air patterns on the survey film s were 
adequate for a final diagnosis , m cholecys- 
toduodenal fistulas such patterns were 
less marked and usually sufficient onl}’- for 
prehmmary conclusions 

(d) Diagnostic air patterns on scout 
films were not observed m the choledochal 
fistulas or fistulas assoaated with mahg- 
nant growths 

(e) All fistulas were easily demonstrated 
by banum studies of the gastro-mtestmal 
tract, with the exception of those blocked 
b)'' a mahgnant mass or perforatmg cal- 
culus 

(f) Persistent duct obstruction or failure 
to pass a perforatmg calculus apparently 
mamtams the patency of fistulas mvolvmg 
the duodenum I\hth mvolvement of the 
colon, severe secondary mfection is an 
added factor for persistence of the fistula 

Note Smce submission of this article, an addi- 
tional case of perforating cholehthiasis with asso- 
aated cholec} stoduodenal fistula has been diagnosed 
It presented the features already described, namely, 
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Early Roentgen Recognition of Lower-Lobe Tuberculosis' 

HERMAN W OSTRUM, M.D , and WILLIAM SERBER, M D 
Pluladelphia, Peana 


B ecause of the old dictum that rein- 
fection tuberculosis has a preference 
for the apices and immediately infraciavic- 
ular regions, lesions in other locations are 
too often missed or, if noted, are considered 
non-tuberculous until a sputum test proves 
positive Actually, lower-lobe tuberculo- 
sis IS not at aU uncommon It has, more- 
over, characteristic roentgen features which 
we believe should suggest the true nature 
of the disease at an early stage 

IKCIDENCE 

The mcidence of lower-lobe tuberculosis 
as reported m the hterature vanes from a 
small fraction of 1 per cent (3), through a 
middle group of 2 to 6 per cent (1, 4, 7, 9, 
10), to almost 30 per cent m one senes of 
nurses reported b}’’ Ross (8) As Reisner 
(6) and Weidman and Campbell (11) have 
emphasized, this discrepanc}^ is due to 
three factors first, failure to obtam a 
lateral new, second, exammation late m 
the course of the disease, finally, the 
confusion that exists m the use of the terms 
"basal tuberculosis,” “lower-lobe tuber- 
culosis,” “hilar tuberculosis,” and “pen- 
hilar tuberculosis ” Actually the hilar 
and penhilar forms are m the apex or 
subapical region of the lower lobe It is 
only the overlappmg of shadows m the 
postero-antenor \new that makes the lesion 
appear to be connected with the hdus 
In the lateral view it is seen to be well 
separated from the hilar structures In- 
clusion of these “penhilar” lesions m the 
lower-lobe group greatly mcreases the m- 
cidence of the latter form of the disease 
Infiltrations even m the mfraclavicular 
regions ma^^ well be m the apices of the 
lower lobes, which quite frequently extend 
higher than is commonly supposed (Medlar 


5) The lateral riew shows them to be 
well postenor, in the paravertebral gutter, 
below the interlobar fissure These are 
true lower-lobe lesions, even though they 
are not m the very base of the lung Less 
commonly, the disease may be confined to 
the extreme base, and many think of this 
form only as lower-lobe tuberculosis 
Even this position is not exceedmgly rare 
(S, 10), but the lesions are usuall)' rms- 
diagnosed as bronchiectasis for a consider- 
able period 

The time of diagnosis must also be taken 
mto consideration A lesion which begins 
m the lower lobe frequently spreads to the 
upper, and the true sequence of events is 
then confused The fact that so many 
lower-lobe lesions have been found m 
nurses (Ross, S) may be partly accounted 
for by the fact of early diagnosis 

On one pomt almost all obser\’^ers have 
agreed lower-lobe lesions are much more 
common m young females, and show a 
deaded preference for the right side The 
mcidence is probably also higher in dia- 
betics (1, 2) The reasons for this are 
obscure 

ROEOTGEN DIAGNOSIS 

Lower-lobe tuberculous lesions may be 
divided mto two broad groups first, 
transi^erse streaks of infiltration m the 
penhilar area, or just above or below it, 
second, smaller or larger areas of consohda- 
tion, often with ca^nty formation, some- 
times mvolving the whole lobe These 
tjqies depend primarily on the stage in 
which the disease is first found The rate 
of progression, as m tuberculosis elsewhere, 

IS extremel}^ vanable A number of authors, 
however, have called attention to early 
ca\’ity formation 


1 From the Department of Radiology , Philadelphia General Hospital, Dr Bernard P Widmann, Chief 
Accepted for pubhcation in Maj^ 194S 
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Fig 2 Case 2 R N , white female, 21 j ears, nurse Roentgenograms made in June 19-16 a mouth after dis- 
covery of the lesion on a routine chest fiini A large nodule is demonstrable The lateral film shows the lesion 
to be m the subapical portion of the right loner lobe 


the transverse appearance of these lines 
that we wish particularly to emphasize 

In the lateral \new, when the lesion is in 
the lower lobe apev, the infiltration is well 
posterior, near the posterior chest wall 
It appears lower and more anterior when 
m the subapical portion Very small 
lesions may be difficult or impossible to 
demonstrate in this projection 

Fluid is apt to form earl)’’ As the 
disease progresses, nodular or patchy con- 
fluent areas appear There is frequently 
early cavitation Later, spread to the 
rest of the lobe occurs, either m the form 
of infiltratmg streaks, which may also have 
the transverse appearance, or as a massive 
consohdation Fmally, there is spread to 
the rest of the lungs 

DIFFERENTIAL DIAGNOSIS 

There are many conditions which must 
be distmguished from lower-lobe tuber- 
culosis Our discussion of these wiU be 
onl)^ from the point of new of roentgen 
diagnosis Obnoush the final proof rests 
with the laboraton and the demonstration 
of the tubercle bacillus or other etiologic 


agent The clinical history and physical 
exammation are equally important 
J Normal Lung Markings In the very 
early case differentiation from normhl 
lung markmgs is the most difficult prob- 
lem The shadows of the early inffltra- 
tion of lower-lobe tuberculosis, however, 
are more transverse and extend transversely 
toward the periphery, rather than farming 
out radially as do the bronchovascular 
markmgs The hues also have a fine 
nodular or beaded appearance, which 
differs from that of the vascular shadows 
Comparison with the opposite side is 
usually of help m differentiation 
3 Bronciwpnenmoma and Bronchiec- 
tasis In bronchopneumoma and bron- 
chiectasis the shadows extend in a down- 
ward and outward direction toward the 
diaphragm rather than transversely 
They are not as fine or beaded m appear- 
ance, and there is less involvement toward 
the penphery Fungus infection and 
atypical pneumoma ma)'’ also present 
problems m differential diagnosis, but 
these again do not show the charactenstic 
transverse hues 
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Fig 3 Cases E W , «liitc female, 20 years, nurse Films obtained one month after onset, showing broad 
infiltration from the lulus transversely to the periphery on the nght In the lateral view the involvement is seen 
to be in the apc.\ of the nglit lower lolic 


8 Non4nbercidotis Lung Abscess In 
the presence of a non-tuberculous ab- 
scess there is usually more pulmonary 
reaction surrounding the cavity In the 
tuberculous form the transverse markings 
again may be helpful Sputum studies 
are, of course, conclusive 

4 Cancer The lymphatic permeation 
type of early metastatic cancer may be 
difficult to distmgmsh from lower-lobe 
tuberculosis Segmental emphysema or 
atelectasis is usually assoaated with a 
pnmary neoplasm 

CASE REPORTS 

Case 1 (Fig 1) C W , white female, 20 years of 
age, a nurse The onset of symptoms was m June 
1942, with faUgue and loss of waght Roentgeno- 
grams at that time showed the typical transverse infil- 
tration m the subapical portion of the left lower lobe 
Pneumothorax was unsuccessful and treatment was 
by bed rest In January 1944, cavitation developed 
m the lesion Repeated phrenicolyses were done 
In 1946 and 1947 the sputum was still occasionally 
positive The lower lobe lesion was almost entirely 
healed in 1947, but there was spread to the upper 
lobe, with a small lesion in the left first mterspace 


Case 2 (Fig 2) R N , white female, 21 years 
of age, a nurse The lesion was first found on a 
routine film, which showed a transverse infiltra- 
tion 111 tlie outer portion of the nght third inter- 
space On questionmg, the patient said she had 
noticed a slight weight loss and increased fatigability 
She was treated conservatively, and by July 1947 
there w'ere only a few dense strands at die site of 
the earher lesion 

Case 3 (Fig 3) E W , a white female, 20 years 
of age, a nurse The onset was in May 1946, with 
cough and chest pain A film about four weeks 
later showed marked involvement of the apex of the 
nght lower lobe The sputum was positive for the 
tubercle baallus Therapeubc pneumothorax was 
performed after a large hemoptysis in July The 
patient is now back at work with pneumothorax and 
a negative sputum 

Case 4 J L , white female, 20 years of age, a 
nurse This patient had no clmtcal signs or symp- 
toms of tuberculosis A nodidar lesion in the penph- 
ery of the nght lower lobe with fine transverse m- 
filtrations extending medially was found on a rou- 
tine chest film m 1946 The patient has remained 
well and there has been no change demonstrable 
roentgenographically since that time 

Case 5 L F , colored female, 26 years of age, 
first admitted m December 1945 with a history of 
cough, weakness, and loss of weight for three months 
For one week she had pleural pain, chills, and hemop- 




Fjg 4 Case 6 L D , colored, female, 19 years Soft transverse infiltration from left hilus, extending toward 
the penphery The lateral view shows the lesion far postenor, m the apex of the lower lobe 
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Iras X ra\ cximiinUion nl Umt time showed 
fluid at the nnht bisc and uifiltr-itioii iii Uie nght 
lower lol)c The sputum was positue for tuhcrai- 
losis The diseisc appcircd stationarj' for some 
tunc, and in J'lh I'l-Ki the |)aticiit gave birth to a 
iionnal child In 1947 spread to the left lung oc 
curred, witli ca\itj formation, and the disease is 
now far nd\ meed 

Cash G (Fig 4) L D , colored female, 10 }cars 
of age admitted in Octolxu' 1034 witli a historj of 
cough, loss of weight, and slight hcmoiitysis for 
about two months The onset had been acute 
Roentgen examination sliowed infiltration tlirough 
tlic upper portion of the left lower lobe The spu- 
tum was positnc Unfortunatch tins patient could 
not be followed 

Case 7 T %S , colored female, IS }cars of age, 
waUi a Instore of right lower quadrant abdominal 
pain and 22 pounds weight loss in four montlis 
Clinical and roentgen findings were tjpical of ileo- 
cecal tuberculosis A. clicst film showed tlie charac- 
tcnstic transeerse infiltration in tlie left lower lobe 
The sputum was repeatedly negative for tlie 
tubercle baallus 

Case S S H , colored female, 2G years of age, 
first admitted in Max 1942, complaining of cough 
and pain in Uie left side of tlic cliest for one month, 
occasional night sweats, and one hemoptysis a week 
before admission A roentgenogram showed cx- 
tcnsixc consolidation of the lower portion of the left 
lower lobe and soft transx'erse infiltration in the 
upper portion of the lobe The sputum was posi- 
tive A Uierapeutic pneumothorax was done, and 
the patient xxos discharged to a sanatorium In 
December 1942 she was readmitted xvith spread to 
the nght side and she died shortly thereafter 

Case 9 (Fig 5) L R , colored female, 18 years 
of age, admitted in September 1942 The onset of 
her illness was three months before admission, xvith 
cough, expectoration, occasional fever, and a per- 
sistent "cold ” Later there xvere fatigue and weight 
loss Roentgen examination on admission showed 
consolidation of the right middle and part of the 
lower lobe, xvith a cavity m the apex of the lower 
lobe The sputum xvas positive The course was 
rapidly doxvnhiU, with a high fever, and death en- 
sued m December 1942 

Case 10 (Fig 6) R W , white female, 68 years 
of age, admitted Sept 3, 1945 The history was not 
x^ery satisfactory^ because of language difficulty 
The patient complained of pain in the left side of 
the chest foUoxving a fall foiu days before Roentgen 
exanunation showed a bilateral lower-lobe infiltra- 
tion which was thought to be on the basis of broncho- 
pneumonia The Wassermann reaction of the blood 
was positive The patient died on Sept 22, 1935 
Autopsy revealed bilateral tuberculous pneumoma 
of the lower lobes There was a large left pleural 
effusion 



Fig C Case 10 R W , white female, 67 years 
Bilatcml lesions extending from the hili transversely to 
the penphery There is also heaxy infiltration dowm- 
ward toward the diaphragm This xvas thought to be 
bronchopneumonia Autopsy showed bilateral lower 
lobe tuberculosis 

CONCLUSIONS 

1 Pulmonary tuberculosis ongmating 
in the lower lobe is generally considered 
uncommon because (a) most cases are 
discovered late, when spread to the rest of 
the lungs has already occurred, and (b) 
the imdlung or “penhilar” infiltration is 
not recogmzed as actually l)ring m the 
upper portion of the lower lobe If the 
disease were discovered earlier and a 
film taken m the lateral position, the re- 
ported mcidence would be markedly m- 
creased 

2 Ten cases of lower-lobe tuberculosis 
have been reported here While this senes 
IS not smtable for statistical analysis, it 
shows, hke those of previous investigators, 
that this disease occurs predormnantly m 
young women The extraordmanly high 
madence m nurses, reported by others, is 
also confirmed 

3 The most frequent site of the early 
lesion IS m the apex or subapex of the 
lower lobe On the routme chest film this 
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produces charactenstic transverse lines 
of infiltration which extend from the hilus 
toward the penphery or may be limited 
to the middle or penpheral portion of the 
lung at or just below the level of the hilus 
The transverse position of these Imes, as 
well as their beaded or finely nodular 
appearance, make it possible m many 
cases to distmgmsh them from normal 
bronchovascular markings and other in- 
filtrative processes It is at this stage that 
the diagnosis should be made and con- 
firmation sought from chmaan and pathol- 
ogist, before massive consohdation, cap- 
tation, and spread have occurred 
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SUMARIO 

Reconocmuento Roentgenoldgico Temprano de la Tuberculosis del Ldbulo Infenor 


La tuberculosis pulmonar onginada en 
el I6bulo mfenor pasa generalmente por ser 
rara porque (1) la mayor parte de los casos 
se descubren tardlamente, cuando ya ha 
ocumdo la difusidn al resto de los pulmo- 
nes, y (2) no se reconoce que la mfiltracidn 
mesopulmonar o “penhihar" queda real- 
mente en la poradn supenor del 16bulo m- 
fenor Si se descubnera la afecadn antes 
y se tomara una radiograffa en la posicidn 
lateral, la mcidencia descnta acrecentarla 
considerablemente 

En este trabajo comunfcanse 10 casos de 
tuberculosis del Idbulo mfenor Aunque 
la sene no se presta para andhsis estadls- 
tico, demuestra, lo nusmo que las senes de 
prepos mvestigadores, que la enfermedad 
predomma en las mujeres ]6venes Con- 
firmase tambidn la extraordmana mciden- 


cia, ya menaonada por otros, en las enfer- 
meras 

El asiento mds frecuente de la lesi6n tem- 
praua es en el vdrtice o subvdrtice del Idbulo 
mfenor En la radiograffa tordaca co- 
mente esto produce tfpicas Ifneas trans- 
versales que se extienden del hiho hacia la 
penfena o pueden limitarse a la poradn 
media o penfenca del pulmdn en el hiho o 
preasamente mds abajo del mismo La 
posiadn transversal de dichas Ifneas, asf 
como su aspecto monihforme o finamente 
nodular, permite en muchos casos distm- 
guirlas de las marcas broncovasculares nor- 
males y de otros procesos mfiltrantes En 
este perfodo es que debe hacerse el diag- 
ndstico y buscarse confirmaadn de parte 
del clfmco y del patdlogo, antes de que se 
presen ten hepatizaadn masiva, captacidn 
y difusidn 




Fig 1 A First stage of the banum enema study in lateral recumbency The screen is raised at an angle 
of 90° m order to facilitate manipulation of the patient B Second stage of the examination, after complete 
fiUmg of the colon 

patient supine or — espeaally for observa- For two years we departed from this 
tions on the pelvic colon — prone, the roent- classical meAod,^ making the exammation 

gen rays bemg directed vertically This with the patient m lateral recumbency 

arrangement is uncomfortable both for the that is, the usual position for a cleansmg 
pabent and the roentgenologist The for- enema — ^with the x-ray beam directed hon- 
mer must he for a long time on the hard zontally The patient hes on a stretcher, 

’ Accepted for publication m March 1948 

during the years 1942^ Smce 1944 he has been f?^m m Budap^t 

and pursuing the investigations to be descnbed here, hence the relaUvely smaU^umbL of iSusS^ 
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tlicir shadow of negative density is ob- 
scured by that of the banuin collecting in 
the dorsal ontpouchings of the wall 
Gas always rises into the highest parts of 
the colon, with the exception of the con- 
voluted loops (c g , the normal sigmoid), 
where a “siphon-eJTect” may hinder its free 
migration The most common example 
of this stratification is seen on examination 
of the patient in the upnght posture after 
fiUmg of the colon mth a barium clysma 
fluid le^ els tlien appear, as a rule, in the 
hepatic and splenic flexures However, 
there is nothing to prevent bnnging every 
part of the wall of the colon into contact 
with the opaque matenal by rotating the 
patient in different positions, a procedure 
just as practicable with lum lying on his 
side as upon the fluoroscopic table Be- 
sides, gases are just as valuable contrast 
substances as opaque matenals and are 
generally used in the double contrast 
method Moreover, the ascent of the gas 
mto the lateral parts of the colon affords 
entirely new possibilities for the roentgen 
study of intralummal lesions (see below) 
The contrast enema is well tolerated m 
the lateral recumbent position The fluid 
passes the rectosigmoid junction in a short 
time without overdistending the ampulla 
and thus causing a defecation reflex, as 
frequently occurs in the supine position 
(though not m the prone) A further 
advantage of the new method consists in 
the perfect protection of the exammer from 
direct and scattered x-rays and, finally, m 
the fact that he remains seated while con- 
ducting the examination 

It must be emphasized, however, that 
exammation m lateral recumbency cannot 
fuUy replace the classical method of Haen- 
isch In certam cases the patient is too 
weak to mamtam his balance on the 
narrow couch For some obese patients 
the fluoroscopic table is to be preferred 
because of the dimmution of the antero- 
posterior diameter of the abdomen m the 
prone or supme position Nevertheless, 
the lateral recumbent position has such 
valuable advantages, that it became — m 
our practice — the routme procedure, and 


the old method was used only exception- 
ally 

To summanze, the advantages of lateral 
recumbency are 

(1) The position is more comfortable for 
the patient 

(2) The examination is less tiresome for 
the physician 

(3) The exammer is perfectly protected 
against damage by x-rays 

(4) The exammation may be performed 
without a fluoroscopic table 

(5) Spot and survey films may be taken 
from a great focal distance 

“aimed gas-filling” of the colon 

Since Fischer’s (1) first descnption 
(1025), the double contrast enema has be- 
come one of the well estabhshed methods 
of investigation of the large intestme, 
though It IS still not so widely used as its 
value would warrant, due probably to the 
inconveniences and difficulties of the orig- 
inal technic By combming gas-filling 
of the colon with the enema exammation 
in lateral recumbency, these difficulties 
can readily be overcome 

According to the techmc employed by 
Fischer, the opaque enema is given with 
the patient on the fluoroscopic table 
Subsequently he must be transferred to a 
stretcher placed before the vertical fluoro- 
scope, where the supplementary msuffla- 
tion IS done, under the guidance of hori- 
zontally duected rays This interrupts 
the course of the examination and as a rule 
requues the help of nursing personnel If, 
m changmg his position, the patient gets 
to his feet, he frequently feels the need 
of moving his bowels A further difficulty 
consists m the fact that a complete filling 
of the colon with fluid and gases may 
over-expand the caliber of the mtestme, 
entaihng the possible nsk of perforation 
m the presence of ulcerous lesions 

These difficulties are ehmmated by 
exammation m lateral recumbency, which 
with adequate equipment is a very simple 
procedure Unfortimately most types of 
standard vertical fluoroscope are without 
the necessary supplementary device for 
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examination of the patient l)ang on his 
side The attachment of a shelf to the 
fluoroscope for this purpose is impracti- 
cable, only a rolling stretcher meets the 
requirements Such a stretcher should be 
constantly at hand m the fluoroscopy 
room, for the manifold advantages of 
fluoroscopic examination m lateral recum- 
bency can be fully utilized only where it is 
possible to mclude it m the daily routine 
without loss of tune 

Fluoroscopy m lateral recumbency 
makes it possible to combine both phases 
of the double contrast enema study m a 
smgle process without movmg the pa- 
tient For the filling of the bowel with 
gas, this method takes advantage of the 
famihar observation that gas bubbles 
gather m the uppermost part of the colon 
The gas content of the large bowel is dis- 
placed by peristalsis as well as by static 
forces which cause it to nse to the topmost 
part Thus the sites of gas accumulation 
are, with the patient upnght, the hepatic 
and splemc flexures and the upper part of 
the sigmoid , m nght lateral recumbency the 
descendmg colon and the first segment of 
the sigmoid, m left lateral recumbency, 
the cecum, ascendmg colon, and hepatic 
flexure, m the supme position, the middle 
portion of the transverse colon , and 
finally, with the patient prone, both vertical 
parts of the colon 

If, for example, the splemc flexure is 
filled by a large amount of gas and the 
patient is turned on his left side, localized 
meteonsm of the cecum and ascending 
colon develops withm one or two mmutes 
Observmg the migration of the bubbles 
dunng an msufflation, one sees that only 
rarely does a valve-hke obstruction hmder 
then nsmg In such cases, free passage 
can, as a rule, easily be attamed by chang- 
mg the position of the patient or mcreasmg 
the gas pressure The au-filling of certam 
parts may be mcreased by elevatmg the 
chest or the pelvis with sand bags or 
pillows With these considerations m 
tmnd, one can make use of the advantages 
of the double contrast enema m lateral 
recumbency m studymg disorders of the 


cecum, ascending colon, hepatic and 
splenic flexures, descendmg colon, and first 
segment of the sigmoid As is well known, 
these portions of the colon are the ones 
most commonly involved by pathological 
changes By takmg advantage of changes 
m position, we can inflate a small circum- 
scnbed portion of the colon, either by 
means of a double contrast enema or, 
without the administration of banum, by 
means of a simple "negative contrast 
fi l l in g ” A small amount of air suffices 
for this purpose when injected with the 
patient m a position appropnate for secur- 
mg the ascent of gases into the parts of the 
bowel actually concerned It is appropn- 
ate, therefore, that this method of investi- 
gation be called "aimed gas-filhng” of the 
colon The msufflation of circumscnbed 
segments is generally done immediately 
after the banum enema, which should be 
as small m amount as possible In some 
cases, as suggested above, “aimed an-fiU- 
mg” alone, without the use of opaque 
substance, can yield sufflaent information 
for a correct diagnosis 

Reviewmg the illustrations of Fischer’s 
paper, it becomes evident that roentgeno- 
grams taken with the onginal techmc are 
poor m detail They are for the most part 
survey pictures of the colon, and the lack 
of clearness compels the author to explain 
them by illustrative drawmgs In con- 
trast to this, the "aimed gas-filhng" 
method makes it possible to take “aimed 
teleroentgenograms” of small selected parts 
of the colon The use of a secondary 
diaphragm is imnecessary, permittmg the 
employment of a low voltage, whereby 
one may obtain films nch m detail, particu- 
larly of the soft parts Even the thick- 
ness of the mtestmal wall can sometimes 
be clearly demonstrated (Fig 4, B and C), 
m stnkmg contrast to films taken with a 
Potter-Bucky grid The foUowmg cases 
illustrate various disorders of the fla nk 
parts of the colon examined by "aimed 
gas-filhng ’’ 

CASE reports 

Case I A 69-year-old doctor, of stout body 
build, was admitted because of slight discomfort m 
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Tig ^ Case I Poln'oid cancer of the ascending colon 
A Film at si\ hours after a b inuni meal, show mg a large ovoid defect in the distal half of the ascending colon 
B Film taken in lateral rccuinbcnc> after tlie administration of a contrast enema 

C Aimed gas filling” of the ascending colon in left lateral recumbency, demonstrating the mtralummal soft- 
tissue shadow of the tumor 


the right half of the abdomen, of four months dura- 
tion, and occasional attacks of abdominal distention 
One of his brothers had died of cancer of the colon 
No tenderness was present and no mass could be felt 

A contrast enema m lateral recumbency (Fig 3B) 
disclosed a sharplj defined defect the size of a hen s 
egg m the ascending colon, immediately below the 
right flexure and adjacent to tlie lateral wall This 
findmg was confirmed by a barium meal study (Fig 
3A) 

“Aimed gas filhng ’ in left lateral recumbency, 
performed in this case (our first) m addition to the 
banmn meal exammation show'^ed the tumor dis- 
tmctly (Fig 3C), as a positiye soft- tissue shadow 
surrounded by the radiolucent air-filled area Its 
surface was irregular and its base merged m the 
lateral mtestmal wall 

At operation a tumor was found m the ascending 
colon, and ileocolectomy was performed The 
tumor measured 8 X 5 cm , with thick elevated mar- 
gms and a necrotic crater in its center Macro- 
scopically it was of a polypoid type The microscopic 
diagnosis was carcinoma sohdum 

Case II A 25-year-old woman was admitted 
because of crampmg abdommal pams of four weeks 
duration, experienced often durmg defecation For 


three years she had had a “catarrh of the apices ” 
Dunng the night she sometimes suffered from nausea 
and epigastric pain She had lost 9 poimds m 
weight Exammation revealed tenderness m the 
nght ihac fossa and a palpable mass the size of a hen’s 
egg, suggestive of a movable kidney 

Roentgen exammation of the thorax showed both 
upper lung fields riddled with small foa of medium 
density (hematogenous dissemmation) A contrast 
enema studj (by the method of Haenisch) demon- 
strated (Fig 4A) a laterally situated, sharply defined 
defect m the jiroximal part of the ascending colon 
This defect comaded with the palpable mass The 
medial wall of the involved bowel showed small m- 
dentations A double-contrast enema exammation 
m left lateral recumbency (Fig 4B) showed an intra- 
lummal soft-tissue shadow corresponding to the site 
of the defect and attached by a broad base to the 
lateral wall OraUy from this a small flat projection 
of the wall can be observed, this corresponds to a 
slight concavity m the banum film, m which, how- 
ever, it could not be recognized as a pathological 
change In the lower part of the cecum a third 
soft-tissue shadow filled the lumen, crossing it 
transversely Two days later “aimed gas-fillmg” 
of the cecum and ascending colon was performed m 
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Fig 4 Case II Hyperplastic tuberculosis of the cecum and ascending colon 
A Film taken m the supme position after a contrast enema, shou mg a sharply defined defect adjacent to the 
lateral wall of the colon and wavy margins of the wall opposite the defect 

B Double contrast enema m left lateral recumbency Orally from the large tumor shadou a small mward 
projection of the lateral wall is seen A third soft-tissue shadow, crossmg tlie lumen transversely is present m the 
cecum 

C ‘ Armed gas-fiUmg” of the right colon m left lateral recumbency Three mtralummal soft-tissue shadows 
are discermble Note the clear details of the soft-tissue structures m the teleroentgenograms B and C (taken 
without Potter-Bucky grid) 


left lateral recumbenc}’' without banum (Fig 4C) 
The film shows a marked richness m soft-tissue de- 
tail Between the propentoneal layer of fat and the 
gas shadows of the colon, the mtestmal wall itself 
casts a shadow This latter shows, correspondmg to 
the three soft-tissue shadows m Figure 4B, three 
projections with the convexity mward, m contrast to 
the outward convex outlmes of the undamaged wall 
The uppermost tumor is not pedunculated, but 
attached to the mucous surface bj”^ a broad base, a 
detail mdistinguishable m the banum film These 
findmgs established the roentgen diagnosis of hyper- 
plastic cecal tuberculosis 

An fleocolectomy was done and the diagnosis of 
tuberculosis of the colon, of hjperplastic ulcerous 
type, was thus estabhshed 

Case III A 60-year-old obese man was ad- 
mitted because of abdommal distention and pams m 
the left half of the abdomen of six weeks duration 
Occasionally he felt the movement of the bowels 
coming to a sudden stop, with additional cramps 
He had passed one tarry stool No palpable mass 
could be felt 

At the barium meal exammation a constriction 
8 cm m length was found m the distal part of 
the descendmg colon The defect showed irregular 
margins , anaUi from it a locahzed gas shadow con- 
trasted with a soft-tissue shadow representmg the 
distal pole of a tumor A contrast enema demon- 


strated analogous changes "Aimed gas-fiUmg” m 
right lateral recumbency' showed ample distention of 
the lumen both above and below the narrowed por- 
tion Both the upper and lower poles of the tumor 
were clearly visible as soft-tissue shadow^s withm the 
surroundmg mantle of air The film displayed 
circular thickeiung and retraction of the mtestmal 
wall revealed by the concavity of its lateral margm 
These signs imdoubtedly mdicated the presence of a 
cuThotic tumor of the "napkm-rmg” type Durmg 
the inflation, the patient complained of pams smular 
to those he felt while emptying the bowels His 
cramps were thus due to distention and not to spasm 

At operation, a circular crrrhobc tumor, 10 cm m 
length, was removed by thermocautenzation 
Alicroscopic exammation disclosed an adenocar- 
cmoma. 

Case IV A 59-year-old man was adnutted be- 
cause of crampmg pams m the left half of the abdo- 
men, of eight months duration A stone was found 
m the left kidney and, for a time, the complamts 
were thought to be due to this Later a roentgen 
exammation of the gastro-mtestmal tract was re- 
quested on account of faihng strength and a loss of 5 
pounds in weight 

Durmg admmistration of the contrast enema m 
right lateral recumbency, the normal gas-content of 
the colon rose into the descendmg colon and brought 
mto contrast several roundish soft-tissue shadows 
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Tig 5 CiSL \ Tumor of the descending colon with central necrosis 
A Film taken on the fluoroscopic table with Pottcr-Bucky gnd B and C Teleroentgenograms with- 
out Potter-Buckj grid 

The contrast enema (A) disclosed a long constriction m the middle part of the descending colon, wnth 
irregular margins and a large central cavitj At the beginning of air insufflation (B) the segment of 
the large intestine nnall> from the narrow ed part became distended When more air was injected (C), 
It passed through the constricted lumen and made the whole tumor visible between the gas distended 
loops The central enlargement of the canal is filled out by airand its medial wedge shaped prominence 
suggests the presence of a necrotic crater 


projecting into the lumen \\nicn the amount of 
banum and gas was increased, tliese structures 
appeared to lie attaclied to the medial intestinal wall, 
the contour of which was interrupted The length 
and the superior pole of tlic mtralununal mass could 
readih be obsen cd Complete air-distention of the 
left colon showed a funnel-^aped constriction of the 
mvolved part with tlie narrow end chrected toward 
the gas-filled sigmoid 

At ofieration, the distal part of the descending 
colon was resected It contained a tumor 10 cm in 
length, adherent to the lateral abdommal wall and 
mvading the mesosigmoid The pathologic diag- 
nosis was cancer of the mucocellular type with par- 
bal obstruction of the bowel lumen 

Case V A 55 j ear-old obese man was sub- 
mitted to roentgen examination of the gastro- 
mtesbnal tract because of slight left upper quadrant 
pam of one years duration and mcreasmg consfapa- 
tion In the month previous to exammation his 
bowels moved only when he took a laxative No 
palpable mass could be felt The blood sedimenta- 
tion rate was 24 mm /hr 

The mflow of the contrast enema was halted m the 
proximal part of the descending colon (Fig 5A) 
An irregular constnction, 7 cm m length, was then 
outlmed, shoivmg ragged contours and a central 
cavity the size of a plum When “aimed air-fillmg” 
was done with the patient m nght lateral recum- 
bency (Fig 5B), the gas was temporarily stopped 
at the distal pole of the defect With increased pres- 
sure (Fig 5C), air passed through the constricted 
part and, accumulating beyond it, allowed the 


superior pole of a soft tumor shadow to be seen 
cleorlv in the radiolucent area Between the normal 
portions of the colon, distended with aur, the size 
and shape of the tumor were well demonstrated. A 
wedge-shaped prominence of the air-filled central 
cavity was suggestive of a necrotic crater The 
patient declined operation, and no further informa- 
tion was available 

Cases may be observed m which the 
injected air cannot be forced through the 
narrowed lumen, even by increasing the 
pressure of gas, in consequence of a valve- 
hke obstruction The method of “aimed 
gas-filhng” has thus its limi ts hke any 
other diagnostic procedure 

Case VI A 64-year-old man was adrmtted be- 
cause of cramping postprandial pain, of six months 
duration There bad been progressive weight loss, 
and mtestmal hemorrhages had occurred several 
tunes 

The opaque enema showed a narrowed and de- 
formed segment, the length of the httle finger, with 
ragged contours, at the junction of descendmg colon 
and sigmoid Dunng “aimed gas-filhng” m nght 
lateral recumbency, the proximal sigmoid became 
over-inflated, but no gas passed through the con- 
stneted lumen 

At operation a tumor 8 cm m length was resected 
and foimd to be an adenocaremoma Some weeks 
later the patient had diarrhea and lost weight 
rapidly These symptoms were suggestive of an 
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ilcocohc fistula, the presence of which could readily 
be demonstrated In means of "auiicd gas filling ’’ 
The film taken m right lateral reenmbenev showed 
tlic well distended sigmoul and, at its sniwnor jiolc, a 
round eAtmradiolncent area communicating with tlic 
ilcnni 1 he roentgen diagnosis of an ileocolic fistula 
was confirmed at reoperation 

Casi \TI rinoroscop\ of the thorax of a 70 
\ car-old man showed a large half spheroid projection 
of incdiiim dcnsitv, arising from the right hemidia- 
phragm The respirators moeements of tins por- 
tion were rcslnctcd and in the bisal part a small 
stnp of calcareous dcnsite could lie seen (Fig GA) 
Tlie jiaticnt hid no complaints referable to tlic 
tlioracic organs, twenlv jears jirei loiislv he h id had 
picuns) 

,Sincc the patliological shadow was snggestiec of 
nght sided diaphragmatic henna “aimed g.as fill- 
ing" of Uic large intestine was done in left lateral 
rccumbcnc) Our assumption w is \cnfied almost 
at once, for tlic injected oir rose instantle to Uie top 
most part of the colon, m this position the hepatic 
flexure, enclosed in a hernial sac In lateral rccuni- 
bena (Fig Oil) the nght w all of the henna became 
more distended b\ gas pressure and in tlic upnght 
position (Tig GC) tlic cephalic wall The diagnosis 
was confinncd bj tlic banuin enema study (Fig 6, 
D and E), wlucli, howeser, jaeldcd no more informa- 
tion as to tlic roentgen symptomatology of the dis- 
order than did air-filhng 

This case, m addition to Case II (Fig 
4) emphatically proves that the contrast 
enema can be replaced m certain conditions 
by “aimed gas-filling” of the large intes- 
tine The advantages of this simple, 
cheap, quick, and clean procedure over 
the enema are easily comprehensible 

COMMENT 

The above eases illustrate merely the 
first steps taken on a new and promising 
road The method of “aimed gas-fillmg” 
developed, step by step, dunng daily 
practice When we started banum admin- 
istration m lateral recumbency, we did not 
know that we would combme with it the 
injection of air When reahzmg (for the 
first time, so far as I know) the direct vis- 
uahzation of mtraluminal neoplasms of 


the colon, we did not know that the correct 
diagnosis of a fistula or a hernia could also 
be established in this way Nor can we 
know at present wliat results will be attain- 
able in the diagnosis of other disorders, 
such as intussusception, polyposis, diver- 
ticula, etc However, tlie above expen- 
cnces entitle us to recommend banum 
enema studies in lateral recumbency, either 
as a separate method or in combmation 
until “aimed gas-filling” of the large intes- 
tine, as a routme procedure to be introduced 
into everj^day pracbee 

SUMMARY 

A new techmc for contrast enema studies 
of the large bowel is here elaborated, con- 
sisbng in tlie placement of the pabent m 
the laterally recumbent posibon and the 
use of the verbeal fluoroscope with hon- 
zontaUy directed rays It is possible thus 
to unite both phases of the double contrast 
method m a single operabon, with the pa- 
bent resbng upon the same examinabon 
table dunng bie whole procedure 

This new method is espeaaJly mdicated 
m the mvesbgation of disorders of the 
ascendmg and descendmg colon By smt- 
able posibonmg of the pabent, isolated 
gas-fillmg of orcumsenbed segments of 
the colon can be earned out, this we have 
termed “aimed gas-fillmg” of the colon 
It may be employed even without the ad- 
mimstrabon of banum as a negabve con- 
trast method Optimal results are ob- 
tained thereby when taking teleroentgeno- 
grams without the use of a secondary 
diaphragm 

Yale University School of Medicine 
New Haven, Conn 
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A half spheroid projection of the right henndiaphragm (A) was suggestive of dia- 
phragmatic hernia ‘ Aimed gas filhng” of the colon in left lateral recumbency (B) 
showed gas distended loops of the large bowel within the abnormal shadow The lateral 
wall of the hernial sac projects toward the chest wall In the upnght posiUon (C) the 
sac appeared more distended, showing a semicircular contour The diagnosis was con- 
firmed by films following a banum enema in the upright (D) and nght lateral recum- 
bent (E) positions 



58 


Francis Polgar 


July 1949 


SUMARIO 


El Enema de Contrasts en Decubito Lateral 

La nueva t^icmca aqui presentada estd 
destinada a estudios con enemas de con- 
traste del intestmo gmeso, consistiendo en 
la colocacidn del enfenno en decdbito la- 
teral y en el empleo del fluoroscopio verti- 
cal con los rayos asestados honzontalmente 
Resulta asi posible umr en una sola opera- 
ci6n las dos fases de la tecmca de doble con- 
traste, mientras el erdermo reposa durante 
todo el procedimiento en la misma mesa de 
exdmenes Simplificase asi el examen, re- 
sultando mds c6modo tanto para el pacien- 
te como para el exammador y aborrando 
tiempo 


La "Insuflacidn Asestada" del Colon 

Esta nueva tdcmca hdllase mdicada en 
particular en la mvestigaadn de los tras- 
tomos del colon ascendente y descendente 
Colocando en posiabn apropnada al sujeto, 
pueden msuflarse con gas por separado 
segmentos circunscntos del colon, lo cual 
constituye la llamada “msuflacidn ases- 
tada” del colon, pudiendo emplearse basta 
sm la admimstracidn de bano como tdcmca 
de contraste negative Los resultados son 
dptimos cuando se toman telerroentgeno- 
gramas sin emplear un diafragma secun- 
dano 





Osseous Changes m Eryihroblastosis Fetalis^ 

WILLIAM L JANUS, M D , and M WENDELL DIETZ, M D 


T O Tur ROCNTGCNOLOGIST, cr)i;hro- 
blastosis fetalis represents a disease 
entiU chiefly of obstetrical importance, m 
Minch his role as diagnostic consultant is 
quite limited He realizes that, since the 
disco\ery of the Rh factor by Le\nne in 
1041, a \olunimous literature has accumu- 
lated concerning the clinical and laboratory 
aspects of the disease \e\erthelcss, pa- 
pers of radiological interest have been few 
and mcondusuc Admittedly, erythro- 
blastosis docs not consistent!}’’ cause char- 
actenstic osseous clianges comparable wath 
otlicr blood dyscrasias, such as Cooley’s 
anemia or sickle-cell anemia, but the likeli- 
hood of encounteniig cry throblastosis is 
considerably greater, and roentgen mani- 
festations undoubtedly occur To clanfy 
our present knoivlcdge and to stimulate 
further investigation of tins condition, we 
have selected for emphasis those findings of 
importance to the roentgenologist In 
addition, we are presenting our analysis of 
x-ray studies of the largest collection of 
proved cases yet reported 

ETIOLOGY 

Fifteen per cent (15 per cent) of white 
mothers lack the so-called Rh agglutmogen 
and are, therefore, termed Rh-negative 
Sensitization of these mothers by the 
Rh-positive red blood cells of the fetus 
causes the formation of an anti-Rh agglu- 
timn Erythroblastosis develops because 
of the presence of this abnormal agglu- 
timn m the serum of mothers of affected 
infants Passage of this diffusible sub- 
stance mto the fetal circulation results m 
destruction of erythrocytes and the pro- 
duction of a typical chmcopathological 
syndrome 

CLINICAL AND LABORATORY ASPECTS 

The physical findmgs m erythroblastosis 
fetahs are dependent upon excessive he- 


molysis with increased hematopoiesis 
Tiiese basic changes result m jaundice, the 
most common sign , hepatic and splemc en- 
largement, petecluae, ecchymoses, and mu- 
cosal bleeding Pigmentation of certam 
cerebral nuclei (kemicterus) may occur if 
the jaundice is intense Umversal edema or 
fetal hydrops is usually found only in those 
infants dying before or shortly after dehv- 
ery Laboratory findmgs include a macro- 
cytic anemia, an increase m the number of 
nucleated red blood cells, leukocytosis, 
thrombocytopenia, and elevated icterus 
index 

REVIEW OF THE LITERATURE OF ROENT- 
GENOLOGICAL INTEREST 

Roentgen methods were utilized m the 
diagnosis of erythroblastosis for the first 
time by Heilman and Irvmg m antepartum 
studies (5) These authors described 
thickemng and mcreased density of the 
fetal soft parts and a corona-hke shadow 
surroundmg the skull m maternal abdom- 
mal films Such findings were present m 
three cases of the hydrops vanety and were 
attnbuted to marked edema of the soft 
tissues Particularly stnkmg was the con- 
trast afforded by the sweUmg of the scalp 

Later, Javert re-emphasized the halo 
effect around the skuU (6) He also 
pomted out a Buddha-hke habitus of the 
fetus, this bizarre position was produced 
by extension of the lower extremities due 
to soft-tissue edema Abdommal disten- 
tion, secondary to hepatosplenomegaly, 
caused an abnormal spinal curvature 
Thus, prenatal radiological diagnosis has 
been limited to the small percentage of 
cases of the hydrops type These mvan- 
ably termmate fathlly 

Changes m the long bones m erythro- 
blastosis were first stressed by Caffey 
(1,2) A heavy transverse hne of mcreased 
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Fig 1 Normal left wnst (A) and right ankle (B) m a healthy newborn infant Note that 
the trabecular architecture extends to the epiphyserd plate without interruption Compare with 
Figs 2-4 


density across the shaft ends character- 
ized his first case In another, in a new- 
born infant, roentgenograms demonstrated 
a second band of diminished density 
parallel to the opaque Ime In addition 
to these features, Folhs et al found the 
long bones m two of their five cases, studied 
at autopsy, to be uniformly thickened 
throughout the entire shaft (4) They 
considered these changes as consistmg 
of an “mcrease m the number and thick- 
ness of the trabeculae, due apparently to a 
lack of destruction of the calcified carti- 
lagmous matrix substance which was then 
covered with a thick layer of bone ” 

authors’ series 

An anal^dical rexnew of all cases classified 
as erythroblastosis m the files of the Johns 
Hopkms Hospital furnished the material 
for this study Smce present methods of 
study fail to afford absolute pathologic 
proof of this disease, we were confronted 
by the necessity of estabhshmg diagnostic 
cntena by which to evaluate this senes 
From the outset, it was decided that con- 
sideration be confined to infants of known 
Fh-negative mothers who had been hos- 
pitalized at this institution and who had 


received complete cluneal and laboratory 
work-up, mcludmg techmeaUy satisfactory 
x-ray studies of aU extrenuties Jaundice 
and hepatic and splemc enlargement were 
deemed fundamental physical signs, essen- 
tial to the diagnosis Necessary labora- 
tory findmgs were the presence of anemia, 
mcreased number of erythroblasts, and 
a negative serologic test for syphihs In 
several cases which fulfilled these require- 
ments, only postmortem film s were avail- 
able Two cases without film s were also 
mcluded on the basis of necropsy data des- 
cnbmg unmistakable microscopic changes 
Of the numerous cases of erythroblasto- 
sis registered at the hospital, the vast 
majority were automatically ehmmated 
by the standards adopted For example, 
m this mstitution, bone surveys are not 
routmely or ordinarily ordered for cases 
of this type Adequate film studies of 
only 21 erythroblastotic mfants were avail- 
able for study, and 4 of these cases had to 
be discarded because the exa min ation had 
been postponed until after the first several 
weeks of hfe Furthermore, most attend- 
mg physicians justifiably omit bone sur- 
veys m severely affected cases requuing 
emergency care Usually these patients 
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arc olnioiisly crytlnoblastotic, and radio- 
graphic mvcsUgation is sujicrfluous Tims, 
the patKuts of this series constitute a dis- 
tinct minority of a considerable number of 
pro\ cd eases 

Cautious scnitiny of the available films 
V as repeated on several occasions bv both 
authors, individually Eight of the 17 
eases veic entirely negatuc for bone 
changes Of the 0 remammg cases, 0 were 
cliaractcn7ed by trans\crse lines of in- 
creased density ni the iu\ta-cpiphyscal 
portions of the shaft ends In the films 
of 3 of the infants, these features w ere ac- 
companied by parallel lines of diminished 
density, provunal to the opaque stripes 
(Fig 2) In all cases, these manifestations 
Mere svnimctncally distributed m multiple 
bones, but only at tlic rapidly gromng 
ends Most frequently tlie distal ex- 
tremities of the radius, ulna, tibia, and 
fibula Mere myolved, the proximal ends 
of tlie humerus and femur M'cre less often 
and less clearly affected Analogous lines 
M'cre not infrequently identified in round 
bones and epiphyseal centers No eAU- 
dence of delay in bone maturation, perios- 
titis, or other abnormality M'as obsen^ed 
Particular attention Mas directed to the 
occurrence of cortical sclerosis as desenbed 
by Follis el al and re-empliasized by 
Pillraore (10) and others In no case was 
any alteration of shaft density observed 
FoHom -up films were available in 4 cases, 
permitting an analysis of the evolu- 
tion of these findmgs (Fig 3) Trans- 
verse stapes, as desenbed above, were ab- 
sent in all Nor were they present m the 
films of a second group of 4 cases exammed 
after the first month of life All, however, 
did show thm, dense diaphyseal bands of 
the “groMhh-anest-lme” type 

Conelation of the presence and extent 
of these osseous changes with the chnical 
and laboratory findmgs proved interesting 
On the whole, the negative cases repre- 
sented healthier mdividuals Their re- 
covery appeared to be more prompt and 
their hospital stay of shorter duration 
Generally, those with transverse hnes were 
more senously lU In addition, wnth 



Tig 2 Erythroblastosis fetalis White, male 
newborn infant with history of jaundice, enlarge- 
ment of Intir and spleen, anemia, and negative 
serologj' Mother was Rh negative Left wnst 
shows radiopaque and translucent bands at the 
metaphyseal ends of the radius and ulna 

several exceptions, those ivith the most 
extensive metaphyseal bands were the 
most severely affected 
In some cases, the metaphyseal bands 
were so distmct that it would certainly 
seem feasible to infer that they could be 
demonstrated m lateral maternal abdom- 
mal films of adequate tedmical quahty 
Surely, the optimum tune for visualization 
of tliese signs occurs m the later prenatal 
stage, m which the need for aU available 
information concerning the extent of the 
process is most urgent Perhaps it writl 
be possible to utihze these bone changes 
(m conjunction with the titer of maternal 
agglutmm) from a prognostic point of view 

DIFFERENTIAL DIAGNOSIS 

To exclude the possibility that the 
phenomena desenbed may represent ana- 
tomical variants m the absence of any 
pathological state, the authors reviewed 
an available research senes of 200 long 
bone studies of selected normal mfants 
In not a smgle case was there evidence of 
metaphyseal stnpmg (Fig 1) Increased 
density of one or more epiphyseal plates 
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Fig 3 Erythroblastosis fetalis White male newborn infant with deep jaundice, pe- 
techiae hepatic and splemc enlargement aneima, and negative serology hlother was Rh 
negative Right wnst (A) and right ankle (B) show radiopaque and lucent bands at the 
metaphyseal ends of the long bones Follow-up examinations of nght wnst (C) and nght 
ankle (D) at age of three months demonstrates evolution of metaphyseal bands mto ‘ growth- 
arrest-hnes (easily visuali 2 ed in the ongmal films) 


was not uncommon, however Further 
experiments demonstrated that these ap- 
parent opacities are usually secondar)^ to 
variations m positionmg of the hmb exam- 
med and/or direction of the radiant beam 
That transverse hnes occur regularly m 
a host of conditions m infants and young 
children has been repeatedly stressed m 
both the pediatric and radiological htera- 
Pire It IS widely recognized that these 
changes are defimtely non-specific and are 


of value only inasmuch as they mdicate 
a disturbance in endochondral bone for- 
mation The majority of these abnormal 
states are of no concern m the study of 
erythroblastosis because of the neonatal 
occurrence of that disease Only those 
conditions affectmg the fetus or the new- 
born infant call for attention here 

Although published data concermng 
the osseous characteristics of premature 
tnfants are meager, we have long recog- 
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Fig -1 AmloRous osseous clnngcs in other conditions than erythroblastosis 
A Preniatuntj M ilc newborn infant, birth weight 2,355 gm Left wnst shows metaphyseal pattern similar 
to r igs 2 and 3A 

B Congenital S 3 ’philis Fennlc newborn infant Mother was inadequately treated for proved syphihs 
Right wnst shows mctaph>scal changes similar to those of Figs 2 and 3A 

C Bismuth lines Female iicwixim infant Mother with positive serological test for syphilis received bis- 
muth as part of antis>'phiiitic thcrip> dunng pregnancy Left wnst reveals wade band of increased density m dis- 
tal shaft due to bismutli deposition Bc>oiid this is a lucent stnpe in the new bone formed since the last ma- 
ternal bismuth injection 


nized the frequent occurrence of trans- 
verse lines in such cases E\amination of 
tlie roentgenograms of the extremities of 
50 premature infants revealed positive 
findings in 11 cases, or 22 per cent (Fig 
4A) Only the over-all size of the part 
examined and the absence of secondary 
epiphyseal centers at the knee distm- 
guished these films from those of erythro- 
blastotic patients 

An extremely high percentage of cases 
of mfanhle syphihs show identical meta- 
physeal stripes (Fig 4B) Differentiation 
IS less difficult if destructive lesions also 
occur at the shaft ends In many cases, 
however, these are entirely absent The 
famihar signs of syphilitic diaphysitis — 
moth-eaten rarefaction, cortical thicken- 
mg, etc — usually appear after the first 
month and are of no diagnostic value m 
these cases 

Btsinuth hnes are usually found in new- 
born children delivered of mothers under- 
gomg bismuth therapy for syphihs These 
hnes are heavier and wider than those 
under discussion (Fig 4C) Although we 
have never encountered fluonne hnes, we 
would expect the increased bone density 


from maternal fluonne poisoning to be 
more generahzed 

Probably any significant maternal illness 
dunng pregnancy or fetal disease can cause 
similar Imes In the neonatal penod, 
transient disturbances of bone develop- 
ment, as emphasized by Sontag, may re- 
sult from the shift from placental to mtes- 
tinal nutntion, endoenne lag, and other 
readjustments necessary in the post-natal 
period (8) Sontag has also reported a 
correlation between the formation of “tar- 
sal stnae’’ and the process of birth itself 
(9) In his expenence, stnae occur most 
frequently in first-bom infants and in 
cases of forceps dehvery and precipitate 
labor If x-ray studies are not obtained 
m the first few days of life, the hst of possi- 
ble ebological agents must be extended to 
embrace the innumerable causes of in- 
fantile malnutrition, acute and chronic 
illnesses, surgical procedures, heavy metal 
poisoning, etc 

We have confined ourselves in this dis- 
cussion to radiological considerations 
From a dimcal and laboratory standpomt, 
erythroblastosis differs markedly from any 
of the conditions enumerated above 
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Knowledge of the fetal and maternal his- 
tory alone will provide the correct diagno- 
sis m most instances, only the osseous 
manifestations are similar 

DISCUSSION 

To deterrmne the role of the roentgenol- 
ogist m the problem of erythroblastosis 
fetahs, we have analyzed a senes of 21 
proved cases of the disease These con- 
stitute the largest collection yet reported 
Transverse metaphyseal bands of mcreased 
and decreased densit)’’ were symmetncally 
distnbuted in the long bones of 53 per cent 
of the cases studied The most opportune 
tune for demonstration of these roentgen 
signs was the first few days of life, when 
bone formation proceeds most rapidl)'^ 
The wnst and ankle jomts were, therefore, 
the most favorable sites for detection of 
minimal changes In general, the findmgs 
were most extensive in the more severely 
affected infants With chmcal improve- 
ment, follow-up studies showed transition 
of the abnormal stnpes mto typical 
“growth hues ’’ These hues were buried 
progressively deeper m the shaft with bone 
growth It may be feasible to demonstrate 
transverse fines of smtable contrast prior 
to birth m adequate lateral views of the 
maternal abdomen 

Although an entirely satisfactory ex- 
planation of the exact pathologico-physi- 
ological mechamsm mvolved in the pro- 
duction of these phenomena has not been 
advanced at this tune, the histologic 
changes which parallel these roentgen 
signs are easily recogmzed and have been 
thoroughly studied Microscopically, the 
opaque fine consists of remarkably dense 
trabeculae with an mcreased amoimt of 
calcified matnx Contmuation of calcium 
absorption m the presence of trabecular 
formation produces the radiolucent bands 
often noted proximal to the more dense 
stnpes The etiologic factors at play m 
this mstance are less obvious, as is the 
reason for the total absence of this change 
in cases of similar chmcal course 

This surv'ey disclosed no evidence to 
suggest that skeletal changes other than 


metaphyseal fines occiu m erythroblasto- 
sis Inasmuch as recent works stress 
the contention of FoUis and his asso- 
ciates that cortical sclerosis represents a 
manifestation of the erythroblastotic proc- 
ess, this abnormahty m particular was 
systematically ehmmated WTiy or how 
diffuse cortical sclerosis could occur m 
uncomphcated erjdhroblastosis is not ap- 
parent to us I 

Innumerable unrelated conditions, both 
m the fetus and mfant, may alter endo- 
chondral bone development to mitiate 
metaphyseal bands The underlying his- 
tologic appearance of these lesions lacks 
distmct characteristics and the gross patho- 
logical changes as reflected by the roent- 
gen ray are fikewise not pathognomonic 
It must, therefore, be emphasized that the 
osseous lesions described m erythroblasto- 
sis are mdistingmshable from those occur- 
nng m prematunty, chrome maternal 
illness, mfantile syphilis, etc Just as the 
presence of transverse fines m the new- 
born is not diagnostic of erythroblastosis, 
so one must recognize that absence of such 
findmgs m no way invalidates the chmcal 
and laboratory diagnosis of the disease 

SUMMARY 

1 Transverse metaphyseal fines occur 
m a significant percentage of cases of 
newborn infants affected by eiythroblasto- 
sis fetahs 

2 These changes result from a transi- 
ent disturbance of endochondral bone 
formation 

3 RoentgenologicaUy, the fines are 
mdistmguishable from those due to any 
similar prenatal mterruption of bone de- 
velopment 

3770 12th St 
Riverside Calif 
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SUMARIO 

Patologia Osea en la Entroblastosis Fetal 


Este repaso de 1 7 caso^ de entroblastosis 
fetal en los que se cental) i con radiografias 
csquelCticas obtenidas poco despuds del 
nacimiento tenia por olijcto determinar la 
naturaleya de las altcraciones dseas pre- 
sentes En S los hallazgos fueron nor- 
malcs En el resto, se descubneron Imeas 
transversales de mayor espesor en las por- 
aones yuxtaepifisanas de los extremes de 
los liuesos largos, que se imputan a tras- 


torno pasajero de la osteogema endocon- 
dral Los exdmenes subsiguientes de va- 
ries cases revelaron el reemplazo de dicbas 
rayas transversales por delgadas franjas 
diafisanas del tipo de la Imea de pare del 
dcsarrollo 

Roentgenoldgicamente, las alteraaones 
6seas desentas son mdiferenaables de las 
debidas a cualquiera interrupadn seme- 
jante de la osteogema 





The Angiographic Demonstration of 

Pulmonary Arteriovenous Fistula^ 


CHARLES E DUISENBERG, M D , and LUIS ARISMENDI, M D 
San Francisco, Calif 


C ONTRAST ANGIOGRAPHY HI the diagnosis 
of pulmonary arteriovenous fistula 
was first recorded by Snuth and Horton 
(24) m 1939 Their patient, a forty-seven- 
year-old male m whom cyanosis and club- 
bmg of the fingers had been noted since 
the age of twenty-fom, was examined 
first in 1932 At that time he was thought 
to have polycythemia vera Five years 
later a bruit was heard at the base of the 
right lung and a density in the right lower 
lobe was demonstrable roentgenographi- 
caUy Following the injection of a radi- 
opaque medium into the basdic vein to 
visuahze the pulmonary blood vessels, 
roentgenograms showed the density to be 
a vascular tumor and the diagnosis of he- 
mangioma of the lung actmg as an arteno- 
venous fistula was made The patient 
was not treated 

The first successful surgical cure of a 
pulmonary arteriovenous fistula was re- 
ported by Hepbiun and Dauphmee (12) 
m 1942 A twenty-three-year-old female 
complamed of dizziness, faintness, and 
dyspnea She was cyanotic, and was 
known to have had clubbing of the fingers 
smce she was fifteen Roentgenograms 
revealed a shadow m the right middle and 
lower lobes, which was diagnosed as a 
pulmonary arteriovenous fistula A right 
pneumonectomy was done by Shenstone 
(21), and the patient made a rapid recov- 
ery, with prompt disappearance of the 
cyanosis and polycythemia and gradual 
improvement m the clubbmg of the fingers 
In the accompanying table are listed 
data on 22 cases of pulmonary arterio- 
venous fistula recorded in the literature 
accessible to us It will be noticed that the 
first accurately descnbed case was recorded 
by Wilkens (28) in 1918 At the post- 


mortem exarmnation of a twenty-three- 
year-old gnl it was noted that two vessels 
which emerged from a dilated branch of 
the artery to the left lower lobe joined to 
enter the pulmonary vein just before its 
entrance mto the left auricle Similar 
changes were found m the parenchyma of 
the nght lung 

The ages m the reported cases, as shown 
in the table, vaned from two days to forty- 
five years There were 13 males and 9 
females Some degree of cyanosis was 
noted in 17 cases, and clubbmg of the 
fingers and toes was found m 15 Nine 
patients had small hemangiomata of the 
skin or petechiae In more than half of 
the cases some type of murmur was heard 
over the affected area Red cell counts 
varied from normal to 11 4 milhon Hem- 
orrhage or epistaxis was reported in 9 
cases Other symptoms were dyspnea, 
cough, persistent headache, and a “light- 
headed feeling ’’ 

The famihal character of the lesion was 
stressed by Goldman (10), who observed its 
occurrence m two brothers Whitaker 
reported (27) a family history of telan- 
giectasis accompamed m one member by a 
proved pulmonary arteriovenous fistula 

Maier, Himmelstein, Riley, and Buran 
(18) descnbed a bactenal endartentis in 
association with then case of pulmonary 
arteno venous fistula 

None of the reported cases of arterio- 
venous fistula of the lung showed any 
remarkable cardiac enlargement, diffenng 
m this respect from artenovenous fistulas 
of the penpheral circulation (13, 14) In 
explanation, Maier and his associates (18) 
pomt out that in a penpheral artenovenous 
fistula there is an increase m all elements 
of the blood and in its total volume, thus 


1 'From the Departments of Radiology and Surgery, Stanford Umversity School of Medicine Accepted for 
publication m May 1948 
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increasing the cardiac output and causing 
dilatation of the heart In pulmonary 
artcrio\ CHOUS fistula they showed the 
increase to be onh m the red cell mass 
wliieli, according to thtm, has little or 
miiimnl elTect upon tlie dynamics of the 
circulation 

In all of the reported cases, except that t 
of Bowers (ti), ill a two-da\-old child, evi- \ 
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Tig 1 Anterior view of the chest showing faintly 
outlined rounded density (indicated by arrows) in right 
lower pulmonary field 


dence of a pulmonary lesion was disclosed 
by roentgenograms 

As is apparent from the table, the signs 
and symptoms of this lesion vary greatly 
In order of frequency they are (1) abnor- 
mahties noted by roentgenographic exam- 
ination, (2) cyanosis, (3) polycythemia, 
(4) clubbmg of the fingers, (5) murmur 
over the affected lung, (6) hemoptysis 

The foUowmg case is presented to illus- 
trate the value of contrast angiography 
and the rapid film-changing techmc in 
making an accurate diagnosis of a pulmo- 
nary arteriovenous fistula 

CASE REPORT 

Air R w , 2G years old, entered Stanford Univer- 
sity Hospitals on Aug 3, 1947, under the care of Dr 



Fig 2 Postenor view of chest one and a half sec- 
onds after the injection of diodrast was begun Note 
superior vena cava (SVC) and pulmonary lesion 
(A-\ r ) filled wnth diodrast 

Emile Holman He had had four attacks of severe 
hemoptysis m the eighteen days precedmg admis- 
sion A small “spot" on the nght lower lobe of 
his lung had been discovered on a routme roentgeno- 
gram two years prewously Physical examination 
revealed no c 3 ’'anosis or clubbmg of fingers or toes 
There was slight dullness to percussion at the right 
lower base postenorly and laterally, with frermtus 
over the same area No rhonchi, r&les or murmurs 
were heard There were no other piertinent physical 
findings 

Blood studies showed a red cell count of 5,8(H),000, 
faemoglobm IS 9 gm (121 per cent Sahh), and a 
leukocyte count of 6,700 with a normal distnbution 

At bronchoscopy a clot of blood was seen at the 
entrance of the bronchus to the right lower lobe 

Roentgenographic examinations (fluoroscopy, 
plain films, and lanunagraphs) showed a discrete 
rounded density in the anterior medial part of the 
right lower lobe, measuring 1 X 1 5 cm , surrotmded 
by an irregular area of lesser density (Fig 1) A 
dimcal diagnosis of hemangioma of the lung with a 
probable arteriovenous fistula prompted further 
studies by angiography Diodrast (70 per cent) 
injected into the antecubital vem accumulated m the 
lesion after one and one-half seconds (Figs 2 and 3), 
and the radiopaque matenal disappeared from the 
lesion after five and one-quarter seconds The 
sequence of roentgenograms taken at rapid intervals 
showed a large pulmonary vessel entenng the mass 



Artbriovbnous Fistula 
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Figs 3 Detailed senes showing appearance of pulmonary lesion pnor to intravenous 
injection of diodrast and at intervals hereafter 
A Pnor to mjection 

B One and a half seconds followmg injection Note dear demonstration of wide 
afferent blood vessel (artery A) diodrast-contammg rounded structure (A-V F ) and 
diodrast-contaimng efferent blood vessel (vein V) 


1 






C Two and a quarter seconds following injection Outlines nf i 

vessel are fading, efferent venous vessel becomes completely filled ^ arterial 

D Five ^onds after injection Diodrast has disappeared from the lesion and n,.I 
monary markings are now more accentuated lesion ana pul- 
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Fig 4 Roentgenogram of injected right lower lobe 
following lobectomy A Afferent arterial blood 
vessel A-^'' F Arteriovenous fistula ^ Efferent 
venous blood vessel Thorotrast was injected into the 
pulmonary artery 

and a similar vessel leaving it Thus the chnical 
diagnosis of an arteriovenous fistula was confirmed 
On Aug 9, 1947, a right lower lobectomy was per- 
formed The specimen revealed a bluish, firm, 
rounded area on the upper medial surface of the 
right lower lobe It had the appearance and con- 
sistency of an infarction rather than of a tumor 
Further dissection of the pulmonary^ artery and 
vein m the median aspect of the lobe disclosed an 
arteriovenous fistula (Figs 4 and 5) The sur- 
rounding tissue was dark reddish brown, presum- 
ably due to recent hemorrhage 

The patient made an uneventful recovery Blood 
studies on Jan 16, 1948, sis months after operation, 
revealed a red cell count of 5,300,000, hemoglobin 
16 8 gm (108 per cent Sahli), and a leukocyde coimt 
of 6,200 with a normal distribution The polv- 
cy'themia and the increased hemoglobm noted in 
this patient in the presence of the arteriovenous 
fistula were similar to the blood changes noted by 
Blalock (5) m dogs following the experimental pro- 
duction of arteriovenous fistula m the pulmonary 
arculation 

CONCLUSIONS 

The only charactenstic chmcal features 
presented by this patient were hemoptysis 


and a mild polycythemia Although 1am- 
inagraphs and plain films shotved large 
pulmonary vessels connected with an 
intrapulmonary mass, an accurate diagno- 
sis could not have been made except by 
angiography and the use of a rapid film- 
changing technic yvhich permits taking a 
number of pictures in rapid succession 
This IS well demonstrated in Figure 3, 



Fig 5 Artist’s draiving of resected right lower lobe 
after dissection of blood vessels and bronchi Afferent 
pulmonary artery, arteriovenous fistula, and efferent 
pulmonary vein are indicated on the draiving 

showmg four films taken at intervals of 
three-quarters of a second Here, m 
approximately two and one quarter sec- 
onds, the opaque material has outhned 
successively the afferent arterial vessel, 
the arteriovenous fistula itself, and the 
efferent venous vessel If only two or 
three films had been taken in the fifteen 
to twenty seconds followmg the mjection 
of the opaque material, it is qmte probable 
that the demonstration of the lesion would 
have failed 

Moreover, in several of the reported 
cases, multiple lesions were found at 
operation Angiocardiography seems ad- 
visable, therefore, prior to operation lu 
ey'^ery case of suspected arteriovenous fis* 
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tula of the lung Lesions hidden behind 
the dome of the diaphragm or behind the 
cardiac shadou , or small lesions not detect- 
able m an ordinary roentgenogram, may be 
disclosed 

SUMMARY 

A 26-year-old male, who had had four 
se\ere hemorrhages mthin eighteen days, 
was found by angiography to have an 
arteno\enous fistula of tlie nght lower 
lobe, w Inch n as cured by lobectomy 

In the angiographic demonstration of an 
artenovenous fistula of the lung, it is 
important to employ a de\nce for the rapid 
changing of films (23) in order not to miss 
the salient features 

A re\new of 22 published cases of pul- 
monary' artenovenous fistula shows the 
symptoms and signs, in order of frequency, 
to be (1) roentgenographic e\ndence of a 
pulmonar^'^ abnormality, (2) cyanosis, (3) 
polycythemia, (4) clubbing of fingers, (5) 
murmurs over the affected lung, (6) 
hemoptysis Whenever any combination 
of these signs is encountered clinically, an 
artenovenous fistula of the lung should 
be suspected, and angiography should be 
performed 

Stanford University Hospitals 
San Fnncisco 15, Calif 

BIBLIOGRAPHY 

1 Adams, WE Discussion of Jones and Thomp 
son (17) J Thoracic Surg 13 371, October 1944 

2 Adams W E , Thornton, T F , Jr and 
Eichelberger, L Cavernous Hemangioina of the 
Lung Report of a Case \\ ith Successful Treatment by 
Pneumonectomy Arch Surg 49 61-58, July 1944 

3 Alexander, W S Hemangioma of the Lung, 
Report of a Case Showing Polycythemia New Zealand 
M J 44 180-182, August 1946 

4 Beierw'altes, W H , AND Byron, F X 
Pulmonary Artenovenous Aneurysm with Secondary 
Polycythemia, Report of the First Case Treated b> 
Lobectomy JAMA 134 1069-1072, July 26, 
1947 

5 Blalock, A Effects of an Artificial Ductus 
Artenosus on Experimental Cyanosis and Anoxemia 
Arch Surg 52 247-252, March 1946 

6 BowfERS, W F Rupture of Visceral Heman- 
gioma as Cause of Death, wnth a Report of a Case of 
Pulmonary Hemangioma Nebraska M J 21 55-57, 
February 1936 

7 Case Records of the Massachusetts General 
Hospital, Case 33261 New England J Med 236 
951-965, June 19, 1947 


8 Duvoir, M , PtcoT, G , AND Gaultier M 
Angionie du poumon Lipomatost ct milformations 
digitiiles Etude cliniquc Bull et m6m Soc m6d 
d hop (Ic Pins 55 590-602, April 10, 1939 Etude 
nuliologiquc Ibid, 003-008 

9 Goldman, A Civcmous Hemangioma of the 
I ung. Secondary Polycythemia Dis of Chest 9 
479-4S0, Novcmbcr-Dcccmbcr 1943 

10 Goldman, A Pulmonary Artenovenous 
Fistula with Secondary Polycythemia Occumng in 
Two Brothers, Cure by Pneumonectomy J Lab & 
Clm Med 32 130-331, March 1947 

11 Harrison, T R , Dock, W . and Holman, E 
Experiment il Studies in Artenovenous Fistulae 
Heart 11 337-341, December 1924 

12 Hepdurn, j , AND Daupiunee, j a Success- 
ful Removal of Hemangioma of Lung Followed by 
Disappearance of Polycythemia Am J M Sc 
204 681-085, November 1942 

13 Holman, E Artenovenous Aneurysm Ab- 
normal Communications Between the Artenal and 
Venous Circulation New York, Macmillan, 1937 

14 Holman, E Roentgenologic Kymographic 
Studies of the Heart in the Presence of an Artenovenous 
Fistula and Their Interpretation Ann Surg 124 
920-933, November 1946 

15 Janes R M Discussion of Jones and Thomp- 
son (17) J Thoracic Surg 13 372, October 1944 

16 Janes, R M Multiple Cavernous Haeman- 
gioma of the Lungs Successfullj Treated by Local 
Resection of the Tumours Bnt J Surg 31 270-272, 
January 1944 

17 Jones, J C , an-d Thompson, W P Arteno 
venous Fistula of the Lung Report of Patient Cured 
by Pneumonectomy J Thoracic Surg 13 367-373, 
October 1944 

18 Maier, H C , Himmelstein, A , Riley, R L , 
AND Bunin, J J Artenovenous Fistula of the Lung 
J Thoracic Surg 17 13-22, February 1948 

19 Makler, P T , ANT) Zion, D Multiple 
Pulmonary Hemangiomata Am J M Sc 211 
261-266, March 1946 

20 Rodes, C B Cavernous Hemangioma of 
Lung with S^ndary Polycythemia JAMA 
no 1914-1915 June 4, 1938 

21 Shenstone N S Report of a Case of Cavern- 
ous Angioma of the Lung Medical Tnbutes to 
Harold Brunn University of California Press, 1942, 
pp 503-507 

22 Sisson, J H , Murphy, G E , and Newman, 
E V Multiple Congenital Artenovenous Aneurysms 
in the Pulmonary Circulation Bull Johns Hopkins 
Hosp 76 93-111, March 1945 

23 Sisson M A A Rapid Cassette Changer for 
Angiocardiography Radiology 52 419-422, March 
1949 

24 S»irrH H L . and Horton, B T Arteno- 
venous Fistula of the Lung Associated with Poly- 
cythemia Vera Report of a Case m VTiich Diagnosis 
Was Made Clinically Am Heart J IS 589-592, 
November 1939 

26 Taylor H K . and McGovern, T Evalua- 
tion of Angiocardiography JAMA, 121 1270- 
1276, Apnl 17, 1943 

26 Watson, W L Pulmonary Artenovenous 
Aneurysm A New Surgical Disease Surgery 22 
919-9^, December 1947 

27 Whitaker, W Cavernous Hemangioma of 
the Lung Thorax 2 58-64, March 1947 

28 WiLKENS, G D Em Fall von multiplen 
Pulmonahsaneurysmen Beitrage z Kim d Tuberk 
38 1-10, 1918 


( For Spanish Summary, see following page) 



74 


Charles E Duisenberg and Luis Arismendi 


July 1919 


SUMARIO 

Revelacion Angiografica de Una Fistula Artenovenosa del Pulmdn 


Un var6n de 26 anos, que habia expen- 
mentado cuatro hemorragias graves en 
termino de dieciocho dias, tenia, segun 
demostrd la angiografia, iina fistula arteno- 
venosa del Idbulo infenor del pulmdn de- 
recho, que curd la lobectomia 

El repaso de 22 casos pubbcados de 
fistula artenovenosa del pulmdn revela que 
los sintomas y signos, en el orden de su 
frecuencia, son (1) signos radiogrdficos de 


anomalia pulmonar, (2) cianosis, (3) poli- 
citemia , (4) dedos hipocrdticos , (5) soplos 
sobre el pulmdn afectado, (6) hemoptisis 
Siempre que se encuentre clinicamente una 
combinaadn de dichos signos, debe sos- 
pecharse fistula artenoA enosa del pulmdn y 
ejecutarse una angiografia Para este pro- 
pdsito, resulta importante emplear un 
artefacto que peimita cambiar rapida- 
mente las placas a fin de no pasar por alto 
las caracteristicas sobresabentes 





The Compatibility of Castor Oil and Pnodax in Concurrent 

Examination of the Colon and Gallbladder* 

GENE W SENGPIEL, M D 
Detroit, Mich 


I V AN crroKT to am\c at an accurate 
diagnosis m the presence of abdominal 
complaints, the radiologist is not infre- 
quentlj called upon to examine the gall- 
bladder, the colon, and the upper gastro- 
intestinal tract of the same patient On 
occasion it may be desirable, for one reason 
or anotlier, to perform the three examina- 
tions concurrently, on the same day An 
advantage exists both for the patient and 
the radiologist m such a procedure In- 
stead of a minimum of three half days lost 
from work, the outpatient thus loses only 
one, which may represent a considerable 
item m the cost of his examination 
His preparation is reduced to a single 
penod of fasting and enemata If he 
must commute from out of town, there is 
a sbll greater saving in time and expense 
The radiologist avoids tnphcatmg appoint- 
ments, reports, fihng, linen, go^v^s, etc 
Concurrent examination of the gall- 
bladder and the upper gastro-intestinal 
tract occasions no difficulty and has become 
routine in some departments of roent- 
genology Similarly, the upper gastro- 
mtestinal tract can be satisfactorily ex- 
amined immediately following the evacua- 
tion of the banum enema, providmg the 
bowel has been properly cleansed by 
cathartics and enemata so that evacuation 
IS satisfactory Since the stomach and 
duodenum he above the colon, an average 
residue of banum m the latter mterferes 
With a satisfactory exammation of the 
upper gastro-intestmal tract in less than 
5 per cent of the patients, who must be 
asked to return to the department on 
another day for a re-examination of the 
stomach and duodenum It is the purpose 
of this study to suggest that the gallbladder 
and colon can also be exammed on the 
Same day 

* Accepted for publication in June 1948 


Adequate preparation of the colon for a 
banum enema requires the use of an effi- 
cient cathartic, one which wiU cleanse the 
bowel thoroughly mthout producing dif- 
fusion into, and subsequent retention of 
large amounts of fluid withm, the mtestmal 
lumen Weber (1), after mvestigating all 
of the available cathartics, has found castor 
oil to be the most efficaaous agent for this 
purpose The use of castor oil results m a 
clean bowel of good tone without causmg 
the patient undue distress 

Castor oil, the tnglycende of ncmoleic 
aad, behaves m the stomach like other 
fatty substances, retarding emptying time, 
and should therefore be taken on an empty 
stomach In the intestme, the tnglycende 
IS hydrohzed by fat-splittmg enzymes to 
glycerol and nanoleic aad The latter 
IS a marked imtant and stimulates the 
motor activity of the small mtestme by a 
local imtant action, causmg rapid propul- 
sion of the contents The colon is stimu- 
lated little, for m passage through the 
small intestme, the ncmoleic aad is 
absorbed in a manner analogous to that of 
other fatty aads The fluid nature of the 
stool excreted m response to castor oil is 
not due to diffusion of fluid mto the bowel, 
but results from the fact that the mtestmal 
contents are propelled so rapidly through 
the small mtestme and colon that absorp- 
tion of fluid IS hmited The adult dose is 
from 15 to 30 c c Larger amounts pro- 
duce no greater effect, masmuch as the 
hydrolysis of the oil is self-hmited ''i\Tien 
suffiaent nanolac aad is released to un- 
tate the mtestme, the remamder of the aad 
IS swept out of the bowel still combmed 
with glycerm For this reason castor oil 
IS a relatively safe cathartic It usually 
produces one or two copious semifluid 
stools withm two to six hours, with httle ac- 
companying mtestmal gnpmg (2) 
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Because castor oil is a fatty substance, 
and because such substances are known to 
produce contraction and emptying of the 
gallbladder, admimstration of this ca- 
thartic a short time before the ingestion of 
gallbladder dye would seem paradoxical 
The present study was undertaken to 
determine ]ust what effect the administra- 
tion of castor oil prior to the ingestion of 
Pnodax (beta- (4-hydroxy-3 , 5-dudophenyl) - 
alpha-phenyl-propionic acid), would have 
on the concentration of the latter substance 
m the gallbladder and visualization of that 
organ 

In 50 consecutive unselected cases, in 
which either a cholecystogram or barium 
enema had been requested, both castor 
oil and Pnodax were given on the day pnor 
to the concurrent exammation of the two 
organs It was planned to give the pa- 
tient 1^/2 ounces of castor oil at 4 00 P M , 
allow a hght, fat-free, low residue supper at 
5 30 P M , and to give six Pnodax tablets 
at 6 00 P M The patient was mstructed 
to eat or dnnk nothmg after midmght and 
to report to the x-ray department at 
8 00 the foUowmg monung Upon ar- 
nval, roentgenograms of the gallbladder 
were obtained — coned views on 8 X 10 
mch film Two exposures were made as 
“scout” films, one of which was usually 
satisfactory for mclusion m the senes 
After these films were viewed wet, two 
more localized exposures were made Two 
ounces of cream were then given, and a 
third set of film s was made m forty-five 
mmutes Immediately foUowmg the view- 
mg of this last set of films, the banum 
enema was admmistered under fluoroscopic 
observation and one post-evacuation film 
was taken routmely In approximately 
one-third of the cases, the upper gastro- 
mtestmal tract was exammed foUowmg the 
evacuation of the banum enema 

In an effort to obtam more complete 
evacuation of the banum enema, with 
retention of a good mucosal pattern, the 
suggestion of others that tannic acid powder 
be added to the banum suspension was 
foUowed, ivith good results There was 
more umform evacuation of the colon, with 


definite improvement in the mucosal rehef 
pattern One level tablespoon of the 
U S P Tanmc Acid Powder was added 
to two quarts of the banum suspension 
The 50 patients in the group studied 
vaned in age from seventeen to fifty-nine 
years, with an average of 29 6 years 
There were 5 patients under the age of 
twenty, 26 patients in the third decade, 
17 in the fourth, 1 m the fifth, and 1 m the 
sixth Forty-seven were males and 3 fe- 
males Both pabents m the older age 
group showed exceUent concentration 
The interval between the admmistration 
of the castor oil and the mgestion of the 
Pnodax tablets vaned from forty-five 
mmutes to four hours, averaging two hours 
and eight minutes 

RESULTS 

The density of the gaUbladder shadow 
obtamed m these 50 cases appeared to vary 
no more than m a comparable group in 
which castor oil had not been given In an 
attempt to determme the relationship be- 
tween the admimstration of the castor oil 
and the Pnodax, the shadow was arbitrar- 
ily classified as optimum, good, fan, and 
poor Table I hsts the number of cases 

Table I Densitv of the Gallbladder Shadow in 
Relation to the Time Interval between 
Administration op Castor Oil and 
Ingestion of Priodax Tablets 


Time Interval 

1 

Plus 

2 

Plus 

3 

Plus 

4 

Plus 

No 

Func- 

tion 

Total 

Less than 60 
minutes 

0 

1 

] 

1 

2 

0 

4 

60-120 mmutes 

0 

1 

12 

7 

0 

20 

Over 120 nunutes 

0 

3 

11 

11 

1 

26 


fallmg mto each group WTiile the senes 
is too small for statistical analysis, there 
appears to be no definite relationship be- 
tween the density of the shadow and the 
time mterval m the range of forty-five 
mmutes to four hours 

Forty-nme of the cases were mterpreted 
as showmg a normally functionmg gall- 
bladder In one case there was no con- 
centration of the dye This patient was 
subsequently examined m the routme 
manner, receiving Pnodax without castor 
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Tig 1 A Cholcc> stogram obtained wtli Pnoda\ in tlic usual manner B Cholecystogram on the same 
patient following administration of castor oil and Pnodax The shadow is shghtly smaller 


Oil, a double dose of Pnodax, tetra-iodo- 
phenolphthalein, and finally intravenous 
lodophthalein, without a suggestion of a 
gallbladder shadow in any instance Be- 
cause of the absence of symptoms referable 
to the gallbladder, this patient was not 
explored Cholecystography was repeated 
m 11 of the 49 normal cases, with Pnodax 
given m the routine manner, for compan- 
son No significant difference was found 
m the visuahzation obtained by the two 
methods Five patients showed a shghtly 
smaller gallbladder shadow when castor oil 
had been admimstered than when the 
Pnodax alone was used, m the remainmg 
6 cases the shadows were practically the 
same (Figs 1-3) While 50 cases consti- 
tute a very small senes, it would seem fair 
to presume, at least, that castor oil given 
pnor to the administration of Pnodax does 
not result in poor visualization or non- 
visuahzation of the gallbladder, and that a 
satisfactory exammation of the colon and 
the gallbladder can be accomplished at one 
appomtment As mentioned above, exam- 


ination of the upper gastro-mtestinal tract 
may be added to that of the gallbladder 
and colon on the same day, without diffi- 
culty (Fig 4) 

DISCUSSION 

The very slight effect of the admimstra- 
tion of castor oil pnor to the ingestion of 
Pnodax upon visualization of the gall- 
bladder, as observed m this study, came 
as somethmg of a surpnse, smee it is well 
known that fatty oils cause emptying and 
contraction of the gallbladder It is prob- 
able that contraction does occur mitially 
m response to the castor oil, but, as pomted 
out above, the action of the cathartic is 
rapid and seh-hmited Its initial effect 
upon the gallbladder has probably subsided 
well before that organ receives the absorbed 
contrast medium from the hver 

While the importance of a fat-free meal 
pnor to the oral mgestion of the cholecys- 
tographic medium has been repeatedly 
emphasized, the concept of the admmistra- 
tion of fat pnor to cholecystography is not 
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Cholecystogram obtained with Pnodax m the usual manner B Cholecystograra on the same 
patient following both castor oil and Pnodax shadow 10 per cent smaller 












Fig 3 A Cholecystogram obtained with Pnodax m the usual manner B Cholec 3 ^togram on the same 
patient following both castor oil and Pnodax shadow almost identical wnth A 

new Brewer (3) feels that a high fat diet meal is to be preferred prior to oral chole- 
pnor to cholecystography wiU mcrease the cystography It is not withm the scope 
accuracy of the examination This author of this paper to enter mto this discussion, 
quotes others, who feel that a high-fat but it is mterestmg to note that others have 
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Tig 4 Coiicurrtnl Lxnniiimtioii of tlic gallbladder, colon, and upper gastro intestinal tract on the same morning 

Tannic aad was used in the banum enema 


found that a fatty substance given before 
examination of the gallbladder does not 
interfere ivith satisfactory visualization of 
this organ 

SUMMARY 

1 The colon and gallbladder m 50 
entirely unselected cases were exammed 
concurrently on the same mommg, follow- 
ing administration of castor oil and Pno- 
dax 

2 The admmistration of castor oil 
pnor to the ingestion of Pnodax did not 
interfere with satisfactory visuahzation of 
the gallbladder 

3 In 12 cases exaimned with prior ad- 
nnnistration of castor oil and also m the 
usual manner, with Pnodax alone, no sig- 
nificant difference was found m visualiza- 


tion of the gallbladder with the two 
methods 

4 The mterval between the admims- 
tration of the castor od and the Pnodax, 
within a range of forty-five minutes to 
four hours, bore no relationship to the den- 
sity of the gallbladder shadow 

6 While this senes of 50 cases is small, 
it appears safe to presume that the gall- 
bladder and the colon can be exammed con- 
currently at one appomtment by this 
method 

1122 East Grand Blvd 
Detroit 7, Mich 
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SUMARIO 

Compatibilidad del Aceite de Ricxno y del Pnodax en el Examen Concurrente del Colon 

y de la Veslcula Biliar 


En 50 casos absolutamente tornados al 
azar exanundronse concxirrentemente en la 
nusma manana el colon y la vesxcula biliar, 
despu4s de la admimstracidn de aceite de 
nemo y de Pnodax 

La admmistraadn de aceite de nemo 
antes de la mgestidn de Pnodax no impidid 
la satisfactona 'vnsuabzaadn de la vesicula 
bdiar 

En 12 casos exammados con Pnodax des- 
pu6s de admimstrar aceite de nemo y tam- 
bi6n en la fonna acostumbrada, con Pno- 


dax solo, no se observd mayor diferenaa en 
la visuabzacidn de la vesicula bihar con las 
dos t^cnicas 

El tiempo transcumdo entre la admims- 
traadn del aceite de nemo y del Pnodax, 
dentro de un limite que van6 de 45 mmutos 
a 4 boras, no guardd relacidn alguna con la 
densidad de la sombra del coleasto 

Si bien la sene actual de 50 casos es pe- 
quena, parece justificado presumir que, con 
esta t6cmca, pueden exammarse la vesicula 
bibar y el colon concurrentemente 





Mycetoma Pedis‘ 

DAVID S CARROLL, M D 
Memphis, Tcnn 


M \cnTOMA I’CDis, or Madura foot, was 
first dcscnbcd as a clinical eiitit}'^ by 
Gill in 1S42, from the Madura dispensary 
in India In 1S5S, Rustomji first recog- 
nized the fact that in sonic cases black 
granules and in others yellow granules 
were present in the tissues Carter, in 
1880, used the color of the granules as a 
basis of classification He believed, how- 
ever, that all cases were due to the same 
fungus, and from this he called the disease 
mycetoma In 1804 Boyce and Survej’^or 
discovered that the condition w'as produced 
by more than one group of organisms 
Further studies isolated Actinomyces from 
some cases and true fungi from others 
Pinoy, in 1013, suggested that the name 
mycetoma be reserved for the latter group 
of cases, and that those due to Actinomyces 
be called actinomycosis In 1016, how'- 
ever, Chalmers and Archibald redefined 
the term mycetoma to include all infections 
caused by mycotic organisms in which 
granules, comprised of the orgamsms, are 
present m the tissues 

Madura foot is not an uncommon occur- 
rence in the tropical regions of the world — 
India, Africa, Central America, South 
America, and the Netherland East Indies 
In temperate climates it is more unusual, 
although a considerable number of cases 
have been reported in the Umted States, 
chiefly m the South, and a few m Canada 
The usual mode of mfection is thought 
to be from the soil, through an abrasion m 
a foot unprotected by a shoe Conse- 
quently, laborers and particularly farmers 
of the poorer class, who go barefoot, are 
most commonly affected A history of 
trauma and contact with the soil is not 
always obtamable, however, and it may 
be impossible to trace the source of in- 
fection 


Ihe causative agent of mycetoma may 
be any one of a vanety of species of Actino- 
myces or true fungi The pathologic 
changes and the clinical course, however, 
arc the same regardless of the etiologic 
agent Laborator}'- studies are necessary 
m order to differentiate one mfection from 
another 

The clinical course is slow and progres- 
sive, cases having been reported with a 
duration of tw'enty years Early symp- 
toms may consist of pain and tenderness 
Then a hard, deep-seated, fixed nodule 
develops Swelhng gradually extends 
peripherally about the nodule and other 
nodules appear These soften and after 
a few days rupture spontaneously, dis- 
charging fluid containing the character- 
istic granules Dramage continues for a 
few days and then gradually dimmishes, 
the fistula crustmg and healmg over As 
the disease progresses, all stages may be 
present — draming smuses, encrusted le- 
sions, and small scars from old lesions The 
individual smuses lead to deep-seated 
abscesses The swelhng gradually in- 
volves the entue foot, leadmg to a massive 
globose deformity The subjective symp- 
toms are usually shght There may be 
some pam just before rupture of a nodule, 
and patients sometimes complain of a deep 
achmg or sensation of fullness Locomo- 
tion IS usually well maintamed, although 
the size of the foot is a handicap Unless 
there is secondary infection, there is no 
general systenuc reaction, and regional 
adenopathy is uncommon 

When the involved foot is dissected, one 
finds deep-seated abscesses with multiple 
tortuous and connectmg smuses Fascial 
planes offer no bamer to the mfection and 
none of the tissues show any resistance to 
the disease, muscle, fat, and bone bemg 
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Fig 1 Globular enlargement of foot with multiple 
sinus tracts caused bj Mycetoma pedis 

involved with the connective tissue As 
the sinuses heal, they are replaced by dense 
connective tissue In many areas ten- 
dons, bones, and other anatomical land- 
marks disappear completely 

The microscopic appearance of myce- 
toma pedis IS sunilar m all cases, regardless 
of the etiologic orgamsm The imcro- 
orgamsms occur m colomes and send out 
radiatmg mycehal threads Immediately 
surroundmg the colomes is a zone of leuko- 
cytic infiltration, and adjacent to this a 
layer of granulation tissue heavily in- 
filtrated with inflammatory cells of all 
types Beyond the layer of granulation 
tissue, dense hyaluuzed connective tissue 
IS found 

The pnnapal roentgen findmgs m Ma- 
dura foot are decalafication and atrophy 
of bone, with cystic destruction, and e\- 
treme swelhng of the soft tissues Multi- 
ple round areas of bone destruction mvolve 
the phalanges, metatarsals, and tarsal 
bones These represent the smus tracts 
They may be in the central portion of the 
bone and the smaller bones may show ex- 
pansion m this region Other tracts m- 
volve the bone on one edge, producmg a 
half-moon type of defect The remarkable 
feature is the absence of surroundmg bone 
reaction or sclerosis Some areas show 
complete bone destruction Fusion be- 
tween bones may be encountered, particu- 


larly m the tarsal region, apparently due , 
to an old productive penostitis All of the 
bones show extreme decalafication 

The mfectious process also involves the 
jomts In some cases the bone on either 
side of the jomt space is completely de- 
stroyed Others show partial destruction 
mvolvmg the adjacent articulatmg sur- 
faces and a deaease m jomt space In 
still others bony ankylosis may occur 
The treatment of mycetoma pedis is 
discoiuaging Dnxon has reported one 
case cured with sulfamlamide therapy 
No other form of treatment has been 
successful In far advanced cases ampu- 
tation IS usually necessary 

CASE REPORT 

W M , a 37-year-old colored male, was admitted 
to the John Gaston Hospital, Memphis, Terni , on 
March 23, 194S, vnth swelling of the right foot of 
eight years duration He stated that his foot had 
bothered him ever smce he “dropped a piano on it in 
1940 ” Shortly after that acadent, he had con- 
sulted a physician, who found no fracture or other 
lesion For the next two years there were mild 
intermittent aching pain and slight sweUmg In 
1942, the sweUmg became worse and another phj- 
siaan incised the foot on the dorsal and plantar 
surfaces, but no pus was encountered Soon after 
this, multiple sinuses appeared, each sinus drammg 
for a few days and then crustmg over and healing 
For BIX years before adimssion there had been pro- 
gressive swelhng of the foot, with the appearance of 
sinuses from time to time, which always healed spon- 
taneously The patient stated that he was able to 
work and that walking did not cause any pain, 
although it was troublesome because of the size of 
the foot It was necessary to buy a large shoe and 
cut it in several places The only pam was a throb- 
bmg pain at night 

The patient had lived m the aty for manj years 
and had not been in the country or gone barefoot 
for twenty years The only abrasion he could recall 
dated back some twenty-five years, and was caused 
by sUcking a thorn m the foot He gave a history 
of receivmg ‘shots for bad blood" m 1942 

Physical examination was negative except for the 
nght foot, which with the ankle was excessively 
swollen Numerous small drammg sinuses were 
present over the dorsal and plantar asfiects, with a 
foul-smelhng discharge The skin of the foot was 
hj perpigmented and encrusted m places Numer- 
ous small scars were present (Fig 1 ) 

Blood counts and urinalysis were normal and the 
blood Kahn reaction was negative 

X ra\ examination of the foot rex ealed extreme 
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Fig 2 (left) Cystic areas of bone destruction with IitUe surrounding bone reaction 
Fig 3 (nght) Oblique view of foot 


soft-tissue swelling with globose deformity All of 
the bones were decalafied to a rather marked degree, 
and all showed multiple areas of destruction, the 
metatarsals and tarsals being involved to a greater 
extent than the phalanges The areas of destruc- 
tion were oval or round and of different size, measur- 
ing up to about 7 mm in diameter Some were 
completely surrounded by bone Others involved 
the edge of a bone, produang a half-moon defect 
Very little surrounding bone reaction was observed 
The second and third cuneiforms were almost com- 
pletely destroyed The first and second metatarso 
phalangeal jomts showed a marked reduction m 
]omt space and there was complete ankylosis of the 
fifth metatarsophalangeal joint (Figs 2 and 3 ) 

Biopsy revealed a colony of fungi shoivmg raycelia 
and eosmophihc dubs Inflammatory reaction 
was present about the colony and granulation tissue 
beyond this The fungus proved to be Actmomyces 
nocardia 

With the diagnosis of Madura foot established, 
the nght leg was amputated 7 inches below the knee 
joint A cross section was then made in the region 
of the metatarsals The bones offered little resist- 


ance to secboning and on inspection of the cut sur- 
faces, the bony structures could not be definitely 
identified The cross section presented a surface 
studded with caseous areas filled with a green-yellow 
pus, each area being surrounded by a zone of ghsten- 
ing yellow tissue These represented long sinus 
tracts involving the entire foot and ankle 

SUMMARY 

1 The charactenstic clinical observa- 
tion in Mycetoma pedis, or Madura foot, 
IS chronic and long-standmg globose swell- 
mg of the foot, with multiple draimng 
smuses 

2 The pnnapal roentgenographic find- 
mgs are cystic destruction of bone, with 
httle surroundmg bone reacbon, and ir- 
regular thinnmg of the shafts of the tar- 
sals, metatarsals, and phalanges 

John Gaston Hospital 
Memphis 3, Tenn 
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SUMARIO 

Ivlicetoma Podal 


El micetoma podal o pie de Madura se 
debe a vanas especies de actinorrucetos y 
de verdaderos bongos Clmicamente, la 
evoluadn es lenta y progresiva, consis- 
tiendo la caracteristica pnnapal en un 
edema globoso crdmco y prolongado del pie 


con mucbas fistulas supurantes Las radio- 
graflas revelan ostedhsis qulstica con poca 
reaccidn del hueso cucundante y adel- 
gazamiento irregular de las didfisis de los 
tarsianos, metatarsianos y falanges 
Comunlcase un caso 





Radiation Therapy of the Guillain-Barre Syndrome’ 

L L KLOSTERMYER, MD, FACP 
Montclair, N J 
and 

PAUL A BURGESON, M D 
Warsaw, N Y 


E ^cc^HALOM^CI-ORADICULms IS an ob- 
scure clinical entity uliicli has been 
the subject of considerable in\ cstigabon, 
but its etiolog}' remains unknoiim and 
tlicrapv has been of a palliative nature 
onh This report deals with the clinical 
features of the disease and records the 
results of roentgen therapy in two cases, 
one the chronic type of involvement, and 
the other acute in character 
In 1S92, Osier (1) gave a clinical de- 
scnption of the syndrome, which he called 
"infectious polyneuntis ” The cerebro- 
spinal fluid was not examined Guillain 
and Barr^ (3), in 1916, reported a care- 
fully studied senes of cases and called 
attention for the first time to the fact that 
a normal cerebrospmal fluid cell count, 
assoaated ivith a high protein level, was 
the distinguishmg charactenstic of the 
syndrome Several ivnters (2, 4, 5) have 
confirmed this observation A number of 
names have been applied to the condition 
Bradford, Bashford, and Wilson (4) re- 
ported 30 cases and stressed the importance 
of albuminocytologic dissoaation as the 
distinctive feature They corned the term, 
"acute infective polyneuntis ” The no- 
menclature of this syndrome also mcludes 
“acute ascendmg paralysis” (5) and "in- 
fectious neuromtis” (2) 

The authors cited above desenbed an 
acute disease of the central nervous system 
charactenzed-"tiy a sudden onset and 
afebnle course, a flaccid paralysis mvolv- 
mg cranial as well as penpheral nerves, 
radicuhtis, and muscular soreness, with 
httle or no mvolvement of the sensory 
tracts There was an antecedent acute 


infection in most cases The course was 
of several weeks duration, ending in 
recover)’’ 

More recently, McIntyre (7) and De 
Jong (S) have recorded a large senes of 
cases and showed that the syndrome in- 
cludes not only the acute cases ending in 
recover)’, but also a second group runmng 
a protracted course, frequently with the 
development of permanent paralysis, and a 
third group terminating fatally, usually 
from bulbar paralysis The chnical mam- 
festations were similar in all groups, and 
albuminocytologic dissociation as desenbed 
by Guillam and Barre was present in all 
cases 

Most workers beheve that some filtrable 
•virus is responsible for the GuiUain- 
Barr6 syndrome, although no specific 
virus has been proved to be the sole causa- 
tive agent Many authors have empha- 
sized the frequency of antecedent upper 
respiratory infection Others have re- 
ported diphthena, thermal bums, and 
measles precedmg the onset of the syn- 
drome It may well be that multiple 
neurotoxms are capable of produemg the 
pathological changes found in these cases 
The process is usually widespread, mvolv- 
ing the bram, spmal cord, and penpheral 
nerves Most of the changes are degener- 
ative in type Beading and fragmentation 
of the axis cyhnders and myehn sheaths, 
prohferation of Schwann cells, and, to a 
lesser degree, phagocytic and lymphocytic 
infiltration are charactenstic Changes 
outside the nervous system mclude m- 
filtration, -with focal degeneration m the 
liver, degenerative changes m the adrenal 
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cortex, and interstitial cellular infiltration 
of the kidneys without nephron damage 

There bemg no proved causative agent 
of the disease, no specific therapy has been 
suggested Palhative measures for the 
rehef of pam, and physical therapy to pre- 
vent muscular contractions, have been 
used qmte uniformly Large doses of vita- 
rmn B complex have been administered, 
but none of the authors feel that it is of 
speafic value More recently, Shaffer 
(10), Blattner (11), and others have dem- 
onstrated that neostigmme gives quite 
stnkmg rehef of s 3 Tnptoms 

The fact that severe radicular pam is 
often reheved by roentgen therapy sug- 
gested to us that the s 3 Tnptoms of the 
GuiUam-Barr4 syndrome rmght be bene- 
fited by such treatment Rosselet and 
Sanan (12), Glenn (13), Tchaperoff (14), 
and other authors have shown that x-rays 
m appropriate dosage stimulate phago- 
cytosis, and augment antibody production, 
hasterung the recuperative process in 
many types of infection It therefore 
seemed reasonable to hope that roentgen 
therapy might exert some curative as weU 
as palhative effect m the syndrome under 
consideration These considerations led 
us to use roentgen therapy m two cases, one 
chrome and the other of acute type 

Case I C A R , a single female, aged 23, became 
suddenly ill on Dec 26, 1945, with low back pain, 
soon followed by severe pam m the left leg The 
onset of symptoms had been preceded by an upper 
respuatory infection Spinal ngidity soon became 
marked, and paralysis of the left leg followed Bed 
rest, physical therapy, vitamin B complex, and anal- 
gesics were used without benefit Pam was so 
severe that the simplest nursing procedures could 
be tolerated only after the admmistration of opiates 
The course was afebnle and leukocytosis was absent 

The patient was hospitalized and first came under 
our observation on July 23, 1946 She appeared 
acutely ill, emaaated and dehydrated, obviously in 
severe pain The temperature was 98 6°, the pulse 
rate 92 per minute, and the blood pressure 116/74 
Significant physical findings included marked ngidity 
of the cervical and thoracic spine, with extreme ten- 
derness of the muscles of the back and left leg 
Flaccid paralysis of the left leg was complete except 
for minimal contractile power of the quadneeps 
group The patient complained of marked pares 
thesias, but sensory tests were normal except for a 


diminution of vibratory sensation m the left ankle 
and foot The cranial nerves, upper extremities, 
and right leg were negative to examination Unn- 
alj'sis was negative except for evidence of dehydra- 
tion The hemogram showed onl> slight secondary 
anemia The sedimentation rate was 2 mm m one 
hour C^hntrobe, corrected) The blood and spinal 
fluid B assermann reactions were negative The 
spinal fluid was tmder normal pressure and the 
dynamics were normal, the total cell count was 11 
per cu mm , total protein 288 mg per 100 c.c , all 
cultures were sterile, and the colloidal gold curve 
was of the heterogeneous type Roentgenograms 
of the skull, spine, pelvis, and left leg were normal 

Imtial therapy included parenteral fluids, physio 
therapy, supplemental vitamins, and analgesics 
The pam was intense, opiates affordmg only minimal 
relief An adequate diet could not be given 

On the sixth hospital day, roentgen therapy was 
given to the lumbar area of the spine, the field 
measuring 8 X 20 cm The factors used m all 
treatments were 200 kv , 0 5 mm of copper and 
1 0 mm of aluminum filtration, distance 50 cm 
At the first treatment, 150 r, measured m air, were 
admmistered 

The following day the nurse’s notes read as fol- 
lows “Patient feels much better There is some 
pam in the left leg, but pam m the lower back has 
decreased and appetite is much improved ’’ On the 
nmth and eleventh hospital days, radiation m doses 
of 200 r was given to the cervic^ and thoracic spine 
Upon completion of this first senes, improvement was 
so stnkmg that opiates were discontmued and there 
was some return of muscle function m the left leg 
A stationary chmeal level was reached at four weeks 
and, therefore, additional dosages of 200 r were ad- 
imnistered to the entire spine on the forty-third and 
forty-fourth hospital days, respectively The pa- 
tient was soon walking short distances, but there 
was still considerable spinal ngidity The left leg 
was somewhat ataxic, and acetyl salicylic aad was 
occasionally needed for lower back pain A third 
course of radiation, consisting of only 100 r on sub- 
sequent days, was given on the seventy-seventh and 
seventy eighth hospital days and, again, there was 
prompt improvement In the following two weeks 
the patient gamed four pounds, the gait returned 
to normal, and all muscle spasm disappeared In 
spite of clinical cure, the spinal flmd protein was 456 
mg per 100 c c on discharge from the hospital 
The highest level obtained was 498 mg per 100 c c 
There was no sigmficant change in spinal flmd find- 
ings immediately following roentgen therapy, nor 
was the protein level related to the degree of chmeal 
improvement The patient has now been followed 
for more than one year and has maintained climcal 
improvement, although, after nine months the 
protein level of the spinal flmd was still not normal 

Case II J F D , a male of two years, was hos 
pitalized on May 9, 1947 He had been entirely 
well until the preceding day, when he became fretful 
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atul Ills iiioilicr lulled souk weiikiKss of the legs 
On mhiiissum plusicnl CNuniimtion i\ns cntireh 
ncgnlue cNLcpl for \cr\ tiucslionnblc ^\cukllcss of 
both kgs Tlie leiniKnhirL uas 'ISS®, pulse rale 
was normal, unnaKsis was ncgntt\e, n complete 
blood count was within iicnunl limits Kncnlgcii 
cxauuinliou of the dust, spine, and long hones 
\ncld(,d norm d findings 1 be spmal fluid was clear, 
with 2 cells per cuhie nulluuctcr, glucose was 17 
mg i»cr 10(1 cc globulin 5 plus (Pmd\) tnd tlic 
total protein 1 1 1 mg per 100 c e 

B\ the fourth bosjainl da\, there was a comiilete 
fliccid parahsis of both legs The child could no 
longer sii up and w as unable to feed luinsclf Modcr 
ate spinal ngidite had dc\ eloped, and there was 
partial parahsis of both anus Roentgen thcrape, 
100 r to the entire spine, was gnen on the thirteenth 
hospital dn\ Chnicul iniproe ciiicnt was obeious 
witliin twcnt\-four hours, with unchanged spinal 
fluid findings A week later irradiation was repeated, 
with the same dosage On June I, the spinal fluid 
cell count was 2 per cu inm and the total protein 
was 142 mg per 100 cc The child was ntnmng 
about the ward, theonlj abnoniialiU being a wad- 
dling tj pe of gait w ith the feet Iicid w idelj separated 
He was discharged on June 1 1, 1047, completely re 
covered, and has remained well since that time 

SUMMARY 

The clinical symptoms of the Guillain- 
Barrd syndrome have been desenbed 
Two cases have been reported, one being 
of the chronic type which had not shotvn 
improvement for si\ montlis, presenting 
the picture usually associated tvith per- 
manent disabihty as described by Mc- 
Intyre (7) and De Jong (S) The second 
case was of the acute type Both responded 
so promptly to roentgen therapy that 


further trial with this type of treatment 
seems to be warranted 

Moiintniiisidc Hospital 
Montclair, X J 

RDFDRDNCES 

1 OsLPR, \\ ILLIAM Principles and Practice of 
Mcdicnu. kew York, D Appleton &. Co , 1892 

2 Miils, C K Reclassification of ^ine Organic 
Nervous Diseases on the Basis of the Neuron J A 
M A 31 11-13, July 2 1898 

1 Guillain, G , AVD DARRt, J A Sur un syn- 
drome de ndieuloneunte avee hyperalbuminose du 
liqiiidc cfplinloraclndieii sans rfaction cellulaire Bull 
ct infill Soc indd d h6p de Paris 40 462, 1916 

4 Bradford, T R .Bashford, E R , aj\d Wilson, 
J A Acute Infective Polyneuritis Quart J Med 
12 88-126, 1918-10 

6 Casamajor, L Acute Ascending Paralysis 
Arch Neurol &. Psychiat 2 605-620, 1919 

0 Gilpin, S F , Moersch F P , ant) Kerno- 
HAN, J W Polyneuntis A Clinical[and Pathological 
Study of a Special Group of Cases Frequently Referred 
to as Instances of Neuronitis Arch Neurol &. Psy- 
chiat 35 937-963, 1936 

7 McIntyre, H D Infective Neuromtis Ohio 
State M J 33 875-883, 1937 

8 De Jong, R N Guillain-Barr6 Syndrome 
Arch Neurol &. Psychiat 44 1044—1068, 1940 

9 Roseman, E , AND Aring, C D Infectious 
Polyneuritis, Infectious Neuronitis, Acute Polyneuri- 
tis with racial Diplegia, Landry’s Paralysis, etc Medi- 
cine 20 403-494, 1941 

10 Shaffer, J O Use of Neostigmine in the 
Treatment of Guillain Barrf Syndrome JAMA 
131 285-286, 1940 

11 Blattner, R j , Goodfriend, J , and Webb, 
B D Use of Neostigmine Methylsulfate m Infectious 
Neuronitis J A AI A 134 1235-1237, 1947 

12 Rosselet, A , AND Sarian, j New Studies on 
Phagocytic Power of Irradiated Leukocytes Radiol 
clin 13 125-127,1944 

13 Glenn, J C , Jr Studies on Effects of X-Rays 
on Phagocytic Indices of Healthy Rabbits J Immunol 
52 65-69, 1946 

14 Tchaperoff, ICC Determination of 
Effect of Irradiation by X-ray on p-Armnobenzoic 
Acid, Using Clostndium Acetobutylicum for Assay 
Canad J Research, Sect E 24 49-64, April 1946 


SUMARIO 

Radioterapia del Smdrome de Guillam-Barr6 


A1 descnbir los sfntomas del sfndrome de 
Guillam-Ban-6, sefidlase que el mismo fu6 
prunitivamente desento como afeccidn 
aguda del sistema nervioso central carac- 
tenzada por imaaadn sfibita y evolucidn 
afebnl, pardhsis fldada afectando los ner- 
vios craneales asi como penf6ncos, radicu- 
htis e hiperestesia muscular, con poca o 
mnguna invasidn de los tractos sensonales 
evolucidn de vanas semanas y por fin re- 
posiadn Mds reaentemente se han re- 
conocido otras dos formas de estado una 
de evolucidn prolongada y apancidn fre- 


cuente de pardhsis permanente y otra de 
desenlace letal debido a pardhsis bulbar 
La etiologia no ha sido esclareada y no se 
ha propuesto mnguna terapdutica espe- 
cffica 

Comimfcanse dos casos en que se ad- 
nu n istrd la roentgenoterapia al raqms con 
buenos resultados clnucos En el primer 
enfermo el estado habla durado seis meses 
y los hallazgos fueron los asoaados habi- 
tualmente con mcapacidad permanente, 
el segundo caso en rm mno de dos anos era 
de la forma aguda 



Iliac Homs 

An Osseous Manifestation of Hereditary Arthrodysplasia Associated witli Dystropky 

of the Fingernails* 

EDGAR A THOMPSON, M D , E THAYER WALKER, M D , and H STEPHEN WEENS, M D 

Atlanta, Ga 


R ecently Fong (1) described a bizarre 
anomaly of the pelvis consisting 
of processes arising bilaterally from the 
postenor aspects of the diac bones To 
these bony protuberances he gave the 
name of “ihac horns ” The malforma- 
tion appears to be unusual, masmuch as 
several radiologists and orthopedic sur- 
geons of considerable expenence who saw 
the roentgenograms had never encoun- 
tered a similar occurrence From the 
anatomic standpoint, these processes could 
not be considered as vestigial structures 
In an addendum to Fong’s article, Doub 
(2) stated that he had observed a s imi lar 
case twenty years earher In each of the 
above mstances, the anomaly was asympto- 
matic and was an madental findmg dunng 
the course of a pyelographic study 

It IS our impression that ihac horns con- 
stitute one of the manifestations of a more 
complex hereditary syndrome The foUow- 
mg cases are reported in an attempt to 
justify this assumption 

Case 1 J S , a 28-year-old white male, was 
admitted to Grad> Memorial Hospital m November 
1946, for pjelographic studies On physical ex- 
amination, the thumbnails were found to be absent 
and the nads of the index finger were divided by 
longitudinal fissures 

Roentgenologic studies demonstrated hypoplasia 
of the patellae (Fig 1), as well as flaring of the ihac 
bones, from the external surfaces of which oblong 
processes protruded postenorl> (Fig 2) 

There was a historic of absence of the thumbnails 
and of knee-joint deformities in the patient s mother 
and maternal grandmother Similar defects were 
known to ha\ e occurred m two of the mother s sis- 
ters and in the patient’s brother, two cousins, and a 
nephew 

Case 2 B S , a 5-j ear-old white boj , a son of 
the patient described abo\ e, was adnutted to Grady 



Fig 1 Case 1 Lateral roentgenogram of knee 
demonstrating hypoplastic patella This condition was 
bflateral 


Memonal Hospital in November 1947, because of 
hematuria following sulfadiazine therapy for an 
upper respiratory infection On physical examina- 
tion, absence of the thumbnails and deformities of 
the other fingernails were noted 

Pelvic roentgenograms disclosed flaring of the 
iliac bones and bilateral posterior iliac processes 
(Fig 3) The ossification centers for the patellae 
w ere not visible 

Case 3 J B , a 5 j'ear-old white boy', not related 
to the patients described above, was admitted to 
Emory University Hospital for surgical correction of 
bilateral patellar dislocation The positive physical 
findings were referable to the extremities The 


1 From the Departments of Roentgenology, Emory University School of Medicine, and Grady Memonal 
Hospital, Atlanta, Ga Accepted for publication m May 1948 
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Fig 2 Case 1 Roentgenogram showing bilateral symmetrical bony protuberances on the pos- 
terior aspects of the Uiac bones 

Fig 3 Case 2 Roentgenogram of pelvis showing bilateral iliac horns m a five-year-old boy, 

son of patient shown m Fig 2 

upper extremities were normal except for the thumb was increased, and the legs could be easily hyper- 
nails, which showed a central longitudinal ndge and extended 

a thin soft distal portion The patellae were found. Roentgenologic examination disclosed shortenmg 
on palpation, to be smaller than those normally felt of the left radial shaft and bilateral iliac horns 
at the age of five and were displaced laterally to a (Fig 4) 

marked degree The mobility of both knee jomts The family history of this patient revealed that his 
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father and a paternal uncle had elbow deformities 
interfenng with flexion and extension of the forearm 
One sister who could be examined in our department 
had bilateral dislocation of hypoplastic patellae and 
djstrophv of the thumbnails 

Case 4 L D , a 53-year-old white woman, not 
related to the patients descnbed abor e, was seen m 
the outpatient department of Grady Memonal Hos- 
pital because of abdominal complaints Physical 
exammation revealed marked underdevelopment of 


that Chatelain as early as 1820 was able to 
recognize this disorder A detailed dis- 
cussion of the syndrome wiU not be at- 
tempted here, smce an adequate descrip- 
tion of its vanous features may be found m 
the literature It may be mentioned, how- 
ever, that this condition is not sex-hnked 
and IS transmitted as a dommant heredi- 



Fig 4 Case 3 Obhque roentgenogram of pelvis, demonstrating the bilateral iliac horns 


the nails of the thumbs and mdex fingers (Fig 5), 
and absence of the patellae A quesbonable abdom- 
inal mass was palpable 

Roentgenograms of the abdomen failed to reveal 
any pathologic soft-tissue tumors Symmetncal 
processes were apparent, however, along the posterior 
aspects of the iliac bones (Fig 6) Roentgenograms 
of the knee joints demonstrated complete absence of 
both patellae (Fig 7) 

The patient was fuUy aware of her malformations 
and stated that several sisters were similarly afflicted 

DISCUSSION 

The cases descnbed above demonstrate 
that ihac horns may occur as a manifesta- 
tion of a more complex syndrome charac- 
tenzed by fingernail dystrophy and articu- 
lar malformations affectmg predommantly 
the knee and elbow joints A descnption 
of this condition may be found m a sum- 
man ing report by Little (3), who states 


tary character Genetic theones concem- 
mg the mhentance of these defects are 
brought forth m the discussions of Aschner 
(4) and Montant and Eggermann (5) In 
recent reports Turner (6), Lester (7), and 
Sentuna and Sentuna (S) have descnbed 
this condition as hereditary arthrodysplasia 
or famihal dyschondroplasia with dys- 
trophy of the nails 

On the basis of our observations, the 
assumption appears justified that ihac 
horns may be one of the osseous manifesta- 
tions of this syndrome It appears from 
the hterature that abnormahties of the 
fingernails and absence or hypoplasia of the 
patellae are the most conspicuous features 
of the disorder Defects of the head of the 
radius, prommence of the acromion and 
clavicle, underdevelopment of the scapula. 
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Tig 3 Ca>.c 4 Hand of fift> three >car old white 
woman with inarkeil iinderde\clopinent of the nails of 
the thumb and indc,\ finger 


and discoloration of the ms are other signs 
less frequently observed 

T he literature contains very few refer- 
ences concerning pelvic deformities m 
patients afllictcd mth this condition 
Turner (6) and Lester (7) stated that there 
IS an increase in the normal concavity of the 
external surface of the ilium, giving the 
ertst the appearance of an outward flare m 
Its posterior half No mention is made, 
however, of osseous processes ansmg from 
the postenor surfaces of the iliac bones 
Fong (1) should be credited with the de- 
scription of these protuberances as iliac 
horns m a pabent in whom no other con- 
genital malformations were reported 

An accurate statement cannot be made 
as to the frequency of occurrence of ihac 
horns m this syndrome, since complete 
roentgenologic studies have not been re- 
corded in many instances We believe 
that we are able to recognize the presence of 



Figs 6 and 7 Case 4 Oblique view of pelvis, shoiving to advantage the contour and posterior origin of the iliac 
horn Lateral roentgenogram of knee, shelving complete absence of patella 
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these ihac processes in the pelvic roentgeno- 
grams of a case of hereditary arthrodj’^spla- 
sia reported in the literature (G) On the 
other hand, diac horns are not a constant 
feature of this hereditary syndrome The 
sister of one of our patients had charac- 
teristic patellar and nail malformations, 
but the pelvis appeared normal on roent- 
genologic exammation 

From a chmcal standpoint these bilateral 
symmetrical bony protuberances appear to 
be of httle importance, as they are asymp- 
tomatic They may be recognized, how- 
ever, by palpation on physical examma- 
tion This malformation is of mterest to 
the roentgenologist, as it suggests to him 
the search for the other cluucally more 
significant anomalies of this syndrome 

SUMMARY AND CONCLUSIONS 

1 Ihac horns are bilateral osseous proc- 
esses ansmg from the postenor surface of 
the ihac bones 

2 Four cases are described m which 
this pelvic malformation has been found m 
assoaation with deformity of the jomts 
and faulty development of the fingernails 


3 It appears that ihac horns are not 
necessarily isolated bony malformations 
but are manifestations of hereditary arthro- 
dysplasia and fingernail dystrophy 

Emory University 
School of Medicine 
Atlanta 3 Ga 
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SUM ARID 

Cuemos IHacos Mamfestacidn Osea de Artrodisplasia Hereditana, Asociada a Distrofia de 

las Unas 


Fong Radiology 47 517, 1946) y Doub 
(en un addendum al trabajo de Fong) han 
descnto una anomalia que consiste en 
apdfisis 6seas situadas en las caras ante- 
nores de los huesos iliacos — ^los Uamados 
“cuemos illacos ” Comumcanse ahora 
cuatro casos en los que un haUazgo seme- 
jante se asociaba con anomallas de las 
unas de los dedos de la mano y malforma- 
ciones articulares que predominaban en 


las articulaciones del codo y de la rodilla 
En todos habla antecedentes fanuliares de 
anomallas de las unas y defomudades arti- 
culares 

A juzgar por estos datos, parece que los 
“cuemos tfiacos” no son forzosamente una 
maJformacidn 6sea aislada, pudiendo ser 
tambi^n mamfestaciones de artrodisplasia 
hereditana y de distrofia de las ufias de los 
dedos de la mano 



Arteriosclerotic Aneurysra of the Descending Thoracic 

Aorta Presenbng to the Right of the Spine^ 

BERNARD S EPSTEIN. M D , and ROBERT L FRIEDMAN, M D 
Brool lyn, N Y 


A murysms oi the descfiuling thoracic 
aorta are tlic least frequent of iiitra- 
thoracic nncur) sms These present, char- 
acteristically, to the left of tlic spine and 
anteropostenorly, in \ are nig degrees 
The\ nia} be associated with bony clianges 
in the adjacent thoracic \ertel)rac and 
nbs Often, also, changes in the position 
of the bamnn-rilkd esophagus due to dis- 
placenient b} tlie aneurysm are present 
In a rc\iew’ of the literature (1-12) 3,G‘1() 
cases of aortic aneur 3 sm w'ere tabulated 
b} us Of these, '120 or o 7 per cent were 


We are reporting here a case of arteno- 
sclerotic aneurysm of the descending tho- 
racic aorta which protruded to the nght of 
the spine and burrowed into the hilus of 
the nght lung Death followed rupture of 
the aneurysm So far as could be deter- 
mined, tlie case is unique from the point of 
enew of the location of the aneurysm and 
its Ltiology Others have mentioned the 
fact that descending thoracic aortic aneu- 
rysi IS may present to the nght of the spine 
(13 lb), but w'e have been unable to find 
a similar case report complete with radio- 


TAtiiL I RreiEW of Literature 


Rcftrcncc 

Cases of I 
Thoracic 
Aortic 
Aneurysms 

Ftiology 

Aneurysms of 
Descending 
Thoracic Aorta 

1 Death by Rupture 

Svplii- 

htic 

Arteno 

sclerotic 

Number 

Site 

Do>d (1) 

4 000 

* 

0 

166 (3 9%) 

* 1 

* 

Bnndicj and Schwab (2) 

87 

00 

8 

2 2 3%) 

46 1 

1 nght lung 

rrccdinan ct al (3) 

150 

137 

13 

29 (19 3%) 


• 

Kampmcitr (4) 

033 


* 

30 (4 7%) 

14 

2 nght lung 

Kerkj (5) 

50 


* 

0 (10 7%) 

1 * 

* 

Devitt and Ircl ind (0) 

90 

♦ 

* 

23 (24 0%) 

• 

* 

Levitt and Lcaw (71 

1 ^ 

* 

1 

0 

1 4 (4 5%) 

* 

0 

Lcmann (8) 

62 


0 

9 (17 3%) 

11 

1 1 nght side 

Lucke and Rea (91 

223 

* 

0 

31 (13 5%) 

7 

0 nght side 

Ogden (10) ’ 

112 

110 

1 

20 (17 9%) 

4> 

* 

RufTin ct al (11) 

00 

00 

3 

; 8 12 1%) 

^ 0 

0 

Sichler (12) 

73 

73 

2 

2 (2 7%) 

0 

0 

1 

Total 

5,030 

440 

27 

320 (6 7%) 

78 

j 4 nght side 


* Data not mentioned m report 


found in tlie descending thoracic aorta 
The etiology was mentioned in 473 cases, 
Rnd was syphilitic in 94 3 per cent Death 
occurred because of rupture of the aneu- 
rysm in an unspecified location in 7S of 995 
cases Seventy-two aneurysms of this 
latter group were recorded as havmg oc- 
curred m the descendmg thoraac aorta, 
but which had ruptured could not be as- 
certained from the available data Four 
niptured mto the nght thoracic cavity, 
but no mention was made as to their site 
of ongm (Table I) 


logic observations and postmortem con- 
firmation 

CASE REPORT 

A K , a 54-y ear-old white man, gave a history of 
chest pain for seven months Nine months pnor to 
admission he had had empyema of the left thoracic 
cavity complicating pneumonia, for which a nb 
resection had been performed, followed by an 
uneventful recovery After discharge from the 
hospital, he continued, however, to complain of 
pain over the lower thoraac spine. Two weeks be- 
fore his present admission he had several hemoptyses 
of bright red blood soon after ansing m the morning 
Anorexia and loss of 40 pounds m waght were his 
other chief complaints 


' From the Radiologic Service of M G Wasch, M D , the Jewish Hospital of Brooklyn, Brooklyn N Y 
Accepted for publication in May 1948 ' 
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Fig 1 Teleroentgenogram shomng collection of 
fluid low in the left axillary region The left lung root 
IS replaced by an opacity indicative of fluid collected 
here 


Physical examination showed an eraaaated, 
elderly-appeanng man who coughed up bnght red 
blood frequently Moderate tenderness was eliated 
on percussion over the imdthoraac spme A vertical 
strip of dullness with dinunisbed breath sounds over 
the chest was present ]ust to the right of the fifth to 
the seventh dorsal vertebra, and there was bronchial 
breathing over the right base The heart sounds 
were of fair quahty, and a moderately loud, rough 
systohc murmur was present The blood pressure 
was 150/78 mm Hg The Wassermann reaction 
was negative, as it had been on the earlier ad- 
mission 

During hospitalization the patient frequently ex- 
pectorated frothy bright red blood He died on the 
thirty-fourth day after admission, following an 
exsanguinating pulmonary hemorrhage 

Radiographic examination of the chest while the 
patient was under treatment for the left thoracic 
emp\ ema had revealed an encapsulated collection of 
fluid in the lower left axdlarv region (Fig 1) The 
left lung root was obscured and it was believed that 
fluid had also collected there The heart was not 
enlarged and some dilatation of the ascending aorta 
was present 

Nine months later radiographic re-exarmnation of 
his chest showed the left lung root to be normal 
(Fig 2 A.) The left axillary fluid collection was no 


longer visible A mass could be demonstrated in the 
right hilus (Fig 2B) presenting as a rather smooth 
semicircular convexity This was diagnosed as a 
bronchogenic carcinoma In the lateral projection 
the mass w as seen to occupy the postenor aspect of 
the nght thoracic cavity, presenting a relatively 
smooth sphencal configuration The banum filled 
esophagus was deviated to the left near the mass, 
in the lateral position a distinct forward impression 
into the esophagus was demonstrable at the same 
level (Fig 2C) 

The clinical diagnosis was nght bronchogemc 
carcinoma with extension into the mediastinum 

At postmortem examination the heart weighed 270 
gm The coronary artenes were normal The as- 
cending aorta contained only a few scattered > ellow 
plaques Numerous extensive, irregular, firm and 
soft plaques were present throughout the transverse 
and descending thoracic aorta, and between these 
the intima presented a "tree-bark” appearance At 
the level of the sixth thoraac vertebra the aorta was 
firmly attached to the spine, so that on removal of 
the thoracic organs this segment of the aorta had to 
be left tn situ A shallow depression was present m 
the body of the sixth thoraac vertebra Immediately 
adjacent to this, the aorta communicated through 
an opening 4 cm in diameter with an aneurysm 
which had excavated into the lower lobe of the right 
lung, produang a cavity filled with clotted blood 
(Fig 3) The left lateral wall of the aorta was 
firmly attached to the hilus of the left lung The 
esophagus was displaced forward and to the left 

The nght lung, which weighed approximately 
1,000 gm , presented on cut section a well circum- 
scnbed cavity about 6 cm in diameter The bronchi 
and alveoli were plugged with blood clots 

On microscopic examination, the mtima of the 
aorta was thickened and contained many elongated 
sht-like spaces within which occasional spindle- 
shaped cells were present In places, the intuna 
was elevated in a plateau hke manner, and between 
the mtima and the media were large deposits of light 
pink- and lavender staining amorphous matenal 
The continuity of the muscle fibers was interrupted 
and distorted 

The final diagnosis was artenosclerotic aneurysm 
of the descendmg thoraac aorta with perforation into 
the nght lung 


SUMMARY 

Extension of an aneurysm of the descend- 
mg thoraac aorta to the right is most 
unusual In the case reported hilar bron- 
chogemc carcmoma had been considered 
because of the location, and it was not 
until postmortem exammation that the 
diagnosis was clarified The history of 
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Fig 2 A Telcrociitgciiognm made nine months after that reproduced in Fig 1 The axillary encapsulated 
fluid IS gone and a mass is seen in the right lung root B Lateral teleroentgenogram showing a circular 
mass in the posterior aspect of the nglit lung C Right lateral roentgenogram showing fonvard impression of 
the mass into the banum-fillcd esophagus 



Fig 3 A Photograph of speamen shoiving excavation into the right lower lobe filled with blood B Same 
specimen with the aorta opened, showmg communication between the aorta and the aneurysm 


repeated frothy hemoptyses may well 
have suggested the possibihty of an 
aneurysm The negative blood Wasser- 
mann reaction tended to confuse the issue, 
even though it was recognized that aneu- 
rysms m the aged not infrequently are 
arteriosclerotic m ongm The 'deviation 
of the banum-fiUed esophagus to the left 
and anteriorly was due to the aneurysm, 


but our mterpretation had been medias- 
tmal metastases from a bronchogemc 
carcinoma 

1398 Union St 
BrooUyn 13, N Y 
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SUhLARIO 

Aueuxisma Artenoesclerc5tico de la Aorta Toracica Descendente Apuntaiido a la Dereclia 

del Raqms 


Comunicase im caso de aneiinsma ar- 
tenoesclerdtico de la aorta toraaca des- 
cendente que sobresalla a la derecha de la 
espma dorsal y horadaba en el hiho del 
puhndn derecho 

La expansidn de los aneunsmas de la 
aorta tordaca descendente tiene lugar ti- 
picamente haaa la izquierda del raquis 
En el caso ahora comumcado, la pecubar 
localizacidn condujo a un diagnostico de 
carcinoma broncdgeno hiliar La des- 


haaadn del es6fago, Ueno de bano, hacia la 
izqmerda y el frente, observable radio- 
grdficamente, y en realidad debida al 
aneunsma, fue imputada a metastasis 
mediastimcas Otro factor que acrecentd 
la confusion fu6 una Wassermatm repetida- 
mente negativa, dado que imos 90 a 95 por 
aento de los aneunsmas adrticos reconocen 
etiologia sifilitica 

El enfenno faUeao consecutivamente a 
la rotura del aneunsma 





An Accessory Bone and Other Bilateral 

Skeletal Anomalies of the Elbow^ 

WAYNE A SIMRIL, MD 
Assistant, Mallinckrodt Institute of Radiology 

and 

MILDRED TROTTER, Ph D 

Professor of Gross Anatomy, Washington University, St Louis, Mo 

T rue accessor\ bones of the elbow bly the result of trauma Rarely has the 
have not been established ivith cer- bone been removed for histologic study (3) 
taintv (1) Separate ossicles have been The elbows of a 65-year-old Negro male 
reported in relation to the olecranon fossa, cadaver were conspicuous on the dissecting 
to the medial or lateral epicondyles, and table because the joints were m semi- 
to the coronoid fossa In the first situa- flevion and resisted extension beyond 
tion they are interpreted to be either sesa- 135° Flexion, however, was normal m 
mold bones associated i\nth the tendon extent, being limited only by the soft parts 
of the tneeps brachii or the unumted After removal of the skin and dissection 



Fig 1 Roentgenograms of both elbows (lateral view) exposed prior to removal of the articular capsules Note 
the anomalous bone immediately adjacent to the letter indicating the side of the body and partially overlymg the 
coronoid process of the ulna deep to the capsule, also, the long olecranon process and the variations involving the 
olecranon fossa 

epiphysis of the olecranon process of the of the soft parts (which, showed no abnor- 
ulna In the other positions they have mahty) but with the articular capsules m- 
been considered to be the result of ossific tact, roentgenograms were made Each 
centers avulsed at an early age or parts of elbow presents an anomalous bone lying 
the normal bones separated by trauma anterior to the jomt and apparently articu- 
In each of these conditions there are result- latmg with the ulna and humerus In 
ant defects m the skeleton of the elbow addition, m each roentgenogram there is 
(2) Wulfing (1) and Zeitlm (3) are among seen an unusually long olecranon process 
those who consider the presence of an of the ulna impinging on a thick transverse 
aeces sory bone of the elbow to be mvana- bar of bone withm the olecranon fossa of 

' Demonstrated at the Sixty-first Session of the American Association of Anatomists 1948 Paper accented 
for publication in June 1948 ^ 
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Fig 2 Photographs of both elbows after the articular capsules were opened A and B Left and right, an- 
terior views, respectively, showing the anomalous bone of each tn silti Erosion of the articular cartilage and ar- 
thritic osteophytes on the articular margins may be seen (particularly on the ulna and humerus) C and D Left 
and right posterior viei\s, respectively, showing a long, narrow olecranon process and the olecranon fossa present- 
ing a transverse ridge of bone 


the humerus (Fig 1) There is roentgeno- 
logical evidence, also, of hypertrophic 
(degenerative) arthritic changes m the 
bones of the elbows 


Reflection of the anterior portion of the 
articular capsule exposes the anomalous 
bone, verifies its intracapsular position, 
and further mdicates complete freedom 




\<)1 '.3 


Skulptai ‘\NOMAuns or tiik Ei.now 


99 


from tlic capsule These findings elimi- 
nate its classification as a sesamoid bone, 
since it \\as neither embedded in the 
capsular ligament nor mtimatclj' associated 
\\nth a related tendon On the left limb 
(Fig 2A) the bone measures 2 -1 an in its 
transverse a\is and G mm in its antero- 
postenor dimension It is located approvi- 
mately m the center of the antenor surface 
of the joint and articulates with the antero- 
medial border of the head of the radius, 
mth the lateral border of the coronoid 
process of the ulna, with the capitulum 
and antenor portion of the trochlea of the 
humerus lateral to its constnction A 
short ligament extending from the distal 
aspect of the anomalous bone to the 
antenor border of the radial notch of the 
ulna at the margin of the articular capsule 
proxades the only attachment In the 
nght elbow (Fig 2B) the bone is slightly 
smaller (1 4 cm by 8 mm ) but similar in 
position, articulations, and attachment 
The nght upper extremity is slightly 
larger than the left m all other respects 
“Antenor bone of the elbow (os cubiti 
antenus)’’ is suggested as a suitable name 
for these anomalous bones Both elbows 
show evidence of arthntic change, mam- 
fested by erosion of the articular cartilage 
of the capitulum, ebumation of the capitu- 
lum, and by lipping and spumng of the 
articular margins of the bones The 
change m the articular cartilage of the 
anomalous bones and m the contiguous 
articular cartilages is hmited to fraying 
The ulna and humerus show a greater 
degree of change than the radius 

As noted above, all previously reported 
cases of accessory bones of the elbow have 
been considered to be traumatic in ongm, 
and histopathologic studies of their nature 
are rare Microscopic sections were made 
of the left anomalous bone, of an arthntic 
osteophyte of the left humerus, and of the 
pisiform bone of the left hand They 
were prepared with Mallory’s tnchrome 
stam The shdes were exarmned by Dr 
David E Smith, of the Department of 
Pathology of Washington University, who 
reports that the anomalous bone is com- 
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Fig 3 Photomicrograph of a cross section of the 
left accessory bone ( X c 65) Note the normal tra- 
beculae at the top of the figure, frayed cartilage and ex- 
tension of subchondral bone into cartilage on the ob- 
server’s nght 

posed of true, mature, viable bone There 
are arthntic changes evidenced by fraying 
of the articular cartilage and by extension 
of subchondral bone mto the cartilagmous 
matrix (Fig 3) Bennett, Wame, and 
Bauer (4) hst the latter condition as a not 
infrequent miaoscopic findmg m early 
hypertrophic arthntis No resemblance to 
either the loose bodies of osteochondntis 
dissecans or other chnical entities resultmg 
in “jomt mice’’ is noted microscopically 
The microscopic appearance of the arthntic 
osteophyte is typical, bemg charactenzed 
by erosion of cartilage, thinned trabeculae, 
and pihng-up of bone which may be mter- 
preted as an attempt at regeneration The 
pisiform bone presents the usual appear- 
ance of unaffected adult bone 

Reflection of the postenor portion of the 
left articular capsule (Fig 2C) reveals the 
long olecranon process noted above and the 
transverse ndge of bone involving the 
oleaanon fossa The transverse ndge 
divides the fossa mto two portions, the 
more distal and larger of which receives 
the oleaanon process The entire olec- 
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ranon fossa with its transverse ndge of 
bone and the olecranon process is intra- 
capsular The nght elbow (Fig 2D) pre- 
sents a similar condition 

It IS further noted on the gross speamen 
and in the roentgenograms that there is 
no defect m the radius, ulna, or humerus of 
either elbow This findmg reduces the 
possibility of traumatic ongm of the acces- 
sory bones 

The past history of this individual is 
irrelevant except for the fact that he was 
a common laborer in quarries, a flour mill, 
and m connection with a steam motor, pre- 
sumably as a fireman The occupational 
history, combmed with the deformity of 
both elbows limiting extension, helps to 
explain the relatively great degree of 
arthritic change m the elbows as compared 
to the other joints of the body 

This is not meant to imply that the 
other jomts of this cadaver are free of 
arthritic changes The entire spme shows 
a moderate degree of spurring of the bodies 
of vertebrae, but arthritic changes are 
noted m the jomts between the articular 
processes of the vertebrae only m the 
lumbar region Severe changes are present 
m the sacroihac jomts with fusion bilater- 
ally m the superior portion Mimmal to 
moderate arthritic changes are present in 
the knee, ankle, and shoulder jomts Both 
acrormoclavicular jomts show a greater 
degree of change than is ordmanly seen 
m this joint, suggestmg some correlation 
with the anomahes of the elbows 

Coinroe (5) states that the elbow is 
usually one of the last joints to be mvolved 
even m advanced cases of generahzed 
hypertrophic arthritis It is thought that 
the relatively great arthritic changes in 


the elbow of this cadaver are the result, 
at least in part, of trauma mduced by the 
posterior anomahes and the resulting hrai- 
tation of extension, masmuch as the elbow 
IS not as commonly the site of hyper- 
trophic arthritic changes as other joints 

SUMMARY 

A case of bilateral true accessory bone 
of the elbow is reported Gross, micro- 
scopic, and roentgenographic evidence sup- 
port this interpretation The name, “os 
cubiti antenus” is suggested for the 
anomalous bone 

A second bilateral anomaly m the form 
of a transverse ndge of bone in the olec- 
ranon fossa and a long olecranon process is 
descnbed 

Note A personal communication from Dr 
Edward A Holyoke, Professor of Anatomy, Um- 
versitv of Nebraska, has verified a comment he made 
during the meetings of the Sixty-first Session of the 
American Assoaation of Anatomists, m Apnl 1948 
Dr Holyoke stated at the time that he had seen a 
similar case in his laboratory in 1947 A check of 
his records has venfied his impression The case, 
interestingly enough, was also in a Negro male 

Mallinckrodt Institute of Radiology 
610 S Kmgshighway Blvd 
St Louis 10, Mo 
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SUMARIO 

Hueso Accesono y Otras Anomalfas Esquel6ticas Bilaterales del Code 

En un caso de verdadero hueso accesono nucroscdpicos Para esta anomaha prop6- 
bilateral del codo, se observaron los huesos nese el nombre de “os cubiti antenus ” 
accesonos radiogrdficamente en el caddver En el nusmo caso existfa ademds otra 
de un negro Los hallazgos roentgenold- anomaha bilateral en forma de un surco 
gicos fueron confirmados por el estudio de transversal de hueso en la fosa del olecranon 
la anatomia macroscdpica, y de los cortes y una apdfisis olecraniana larga 



Effect of Roentgen Therapy on Mouse Encephalitis' 

W A TANNER, M D , and J E McCONCHIE, M D 
Kansas Cdy, Kan 


S iNcr 1929, INVESTIGATORS have reported 
\arving degrees of success in treating 
acute encephalitis and poliomj elitis uith 
x-rays (l-h) In spite of claims for high 
beneficial results, it has been pointed out 
(7) that there is much difficulty m e\aluat- 
mg an} treatment of acute diseases which, 
if thc}’^ do not lead to death, usually result 
m recovery 

Only two records of controlled animal 
studies were found (S, 9) Goldberg et al 
(S) reported on the effect of \-ray therapy 
on mice expenmentally inoculated wath 
St Louis encephahtis Tunis In mice 
inoculated mtraiiasally, the results w^ere 
stnkmg, but m animals inoculated by 
intracerebral injection, there was no ap- 
preciable difference in sumval between 
the treated mice and the mfected controls 

EXPERIMENTAL METHODS 

Virus A pool of Theiler’s FA mouse 
encephahtis virus- was obtamed by passage 
of glycennated mouse bram extracts into 
4S CFW mice * The mice were sacnficed 
as soon as they showed clmical symptoms 
of encephahtis Their brains were re- 
moved and ground m a mortar, with sterile 
alundum as an abrasive Stenle sahne 
was added and a 20 per cent emulsion was 
prepared The emulsion was centnfuged 
for ten mmutes at 1500 r p m The super- 
natant fluid was decanted, mixed, and 
placed m 1 0-c c vials The vials were 
sealed and placed m a deep-freeze chamber 
(-70° C) 

Roentgen Therapy In order to limit 
irradiation to the skull, a simple techmc 
was used Glass test tubes were cut to a 
desired length (8 0 cm ) A hole (2 0 cm 
m diameter) was made near the closed end 


of each tube Scotch tape was placed over 
the opening, and the remainder of the tube 
was wrapped with lead foil The mice 
w'crc placed in the tubes and cork stoppers 
adjusted behind them so that only the 
heads w'ere exposed to radiation through 
the tape-covered hole The exact dosage 
was determmed by msertmg a Victoreen 
ionization chamber into the tube beneath 
the covered portal 

Total body irradiation was attained by 
placing the animals in a low cloth-covered 
box and allowing them to run at will be- 
neath the x-ray beam 
Effect of X-rays upon Mice To deter- 
mine the toxic effect of the x-rays upon 
mice, groups of six-week-old mice w’^ere sub- 
jected to 50 r daily over the entire body for 
SIX days, 200 r daily to the head only for 
three days, and 100 r over the head only 
for SIX days The factors were 90 kv p , 
7 ma , 16 inches distance, and 2 0 mm Al 
filtration , half-value layer 2 25 mm Al 
Thirty-two mice were used m the above 
senes 6 died of a diffuse pneumonitis that 
was demonstrated at autopsy Deaths 
occurred at irregular mtervals and were 
not related to dosage of x-rays One 
mouse died of unknown causes on the 
twenty-sixth day None of the fatahties 
could be attnbuted to radiation 

RESULTS 

Titration of Virus The results of 
titration of the FA stram of mouse en- 
cephalitis vims appear m Table I The 
LD 50 dose was contained in 0 03 c c of a 
10 dilution of vmis 
Effect of X-rays on Infected Mice {a) 
100 MLD Five groups of 16 mice each 
were inoculated with 100 LD 50 doses of 


1 From the Dep^tnients of Pediatncs and Radiology and the Hixon Memonal Laboratory, University of 
^n^ M^ical Centff pnsas City, Kan aided by a grant from the National Foundation for Infantile 
Paralysis, Inc Accepted for publication in May 1948 

’ W^e are indebted to Dr M Theiler for sending us this strain of vmis 
’ CFW stram of mice, Canvorth Farms, New City, N y 
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ranon fossa YPith its transverse ndge of 
bone and the olecranon process is intra- 
capsular The nght elbow (Fig 2D) pre- 
sents a similar condition 

It IS further noted on the gross specimen 
and m the roentgenograms that there is 
no defect m the radius, ulna, or humerus of 
either elbow This findmg reduces the 
possibihty of traumatic ongm of the acces- 
sory bones 

The past history of this mdividual is 
irrelevant except for the fact that he was 
a common laborer m quarries, a flour mill, 
and m connection mth a steam motor, pre- 
sumably as a fireman The occupational 
history, combmed with the defomuty of 
both elbows hunting extension, helps to 
explain the relatively great degree of 
arthritic change m the elbows as compared 
to the other ]omts of the body 

This IS not meant to imply that the 
other jomts of this cadaver are free of 
arthritic changes The entire spme shows 
a moderate degree of spurting of the bodies 
of vertebrae, but arthntic changes are 
noted m the joints between the articular 
processes of the vertebrae only m the 
lumbar region Severe changes are present 
m the sacroihac jomts mth fusion bilater- 
ally m the superior portion Mmimal to 
moderate arthntic changes are present m 
the knee, ankle, and shoulder joints Both 
acronuoclancular jomts show a greater 
degree of change than is ordmanly seen 
in this joint, suggestmg some correlation 
YYith the anomahes of the elbows 

Comroe (5) states that the elbow is 
usually one of the last joints to be mvolved 
even m advanced cases of generalized 
hypertrophic arthntis It is thought that 
the relatively great arthntic changes m 


the elbow of this cadaver are the result, 
at least in part, of trauma mduced by the 
postenor anomahes and the resulting limi- 
tation of extension, masmuch as the elbow 
IS not as commonly the site of hyper- 
trophic arthntic changes as other jomts 

SUMMARY 

A case of bilateral true accessory bone 
of the elbow is reported Gross, micro- 
scopic, and roentgenographic evidence sup- 
port this interpretation The name, “os 
cubiti antenus” is suggested for the 
anomalous bone 

A second bilateral anomaly in the form 
of a transverse ndge of bone m the olec- 
ranon fossa and a long olecranon process is 
descnbed 

Note A personal communication from Dr 
Edward A Hofioke, Professor of Anatomy, Uni- 
versitj of Nebraska, has venfied a comment he made 
durmg the meetmgs of the Sixty-first Session of the 
American Assoaation of Anatomists, in Apnl 1948 
Dr Holyoke stated at the time that he had seen a 
similar case m his laboratory m 1947 A check of 
his records has venfied his impression The case, 
interestingly enough, was also in a Negro male 

MaUinckrodt Institute of Radiology 
510 S Kingshighway Blvd 
St Louis 10 Mo 
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SUMARIO 

Hueso Accesono y Otras Anomeilias Esquel6ticas Bilaterales del Code 


En un caso de verdadero hueso accesono 
bilateral del codo, se observaron los huesos 
accesonos radiogrdficamente en el caddver 
de un negro Los hallazgos roentgenold- 
gicos fueron confirmados por el estudio de 
la anatomia macroscdpica, y de los cortes 


rmcroscdpicos Para esta anomalfa prop6- 
nese el nombre de “os cubiti antenus ” 
En el mismo caso existfa ademds otra 
anomalfa bdateral en forma de un surco 
transversal de hueso en la fosa del olecranon 
y una apdfisis olecramana larga 
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in Tabic III As compared uitli the con- 
trols, the irradiated mice had a Inglicr 
mortality rate, hut the difference is not 
beyond that due to cliancc At best, a 
therapeutic resjionsc in mice could not be 
demonstrated, although irradiation was 
earned out dunng the incubation and 
prodromal penods of illness 

SUMMAin 

Five groups of mice, inoculated intra- 
cerebrally vitli approMinatcly 100 LD 50 
FA (Theiler’s) mouse encephalitis virus, 
were treated with \-rays in vanous doses 
There was no significant difference in the 
percentage surnval rate or the clinical 
course between these treated annuals and 
the infected controls 

In a second senes of five groups of mice 
inoculated wath approximately 10 LD 50 
the results w^cre nearly identical 

1922 Uni\crsitj Avc , 

Madison 0, Wise 
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SUMARIO 

Efecto de la Roentgenoterapia sobre la Encefalihs Murma 


Cinco grupos do ratoncs, moculados 
mtracerebralmente con unas 100 d l 50 
de virus de la encefahtis munna (Theiler) 
FA, fueron tratados con rayos X a vanas 
dosis No se observd mayor diferenaa en 
el coeficiente porcentano de sobrevivenaas 


o en la evoluci6n cHmea entre los animales 
tratados y los testigos infectados 

En otra sene de anco grupos de ratones 
moculados con unas 10 d l 50, los resul- 
tados fueron casi id^nticos 
Veanse las Tablas II y III 



Psychological Factors in Atomic Warfare' 
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M any of the ideas I want to discuss 
are matters of opmion — and they 
are, in some cases, ideas on which the 
diversit}'’ of opmion seems to be a function 
of the number of people harung the ideas 
I want to present my ideas ivith the hope of 
stimulatmg thought and more careful con- 
sideration of a most important problem 
Please do not mterpret any of my re- 
marks as mdicatmg anything less than the 
fullest respect for the phenomenon of 
radioactnuty as a diabohcal mstrument of 
death and mjury to men I only want to 
pomt out that we are justified m taking a 
rather hardboiled attitude toward it 
Smce we have no choice but to hve with 
it, we must keep it m proper perspective 
Smce the advent of nuclear explosives 
m the so-called atom bomb, with its attend- 
ant lomzmg radiations m massive amounts, 
unfortunate psychological reactions have 
developed m the min ds of both the mihtar}' 
and ciAulians This reaction is one of 
mtense fear, duected agamst forces that 
cannot be seen, felt, or otherwise sensed 
I have obser\’'ed the reactions of the tmh- 
tary, who were not acquainted with the 
techmcal details, on two missions, Btkmi 
and Emwetok, and the fear reaction of the 
uninitiated is appalhng The fear reac- 
tion of the uninitiated ciinhan is ever evi- 
dent It IS of such raagmtude that it 
could well mterfere with an important 
mihtarv mission in tune of war 

The effect of lomzmg radiation upon 
Imng cells is detrimental It must be 
realized, however, that nature has been 
constantl) bombarding the populations 
of the world mth ionizing radiation smce 
the formation of the imiverse, by constant 
exposure to cosmic radiations and to radia- 
tions emanating from natural radioactive 
elements, such as radon and thoron 


This kind of injury must be considered, 
not standing by itself, but m connection 
with the total situation, i e , weighed m 
relation to the objectives m view, both in 
regard to then importance imder the cir- 
cumstances and then probabihty of attam- 
ment Unless we can thus integrate it 
with our whole philosoph)'' of national 
defense, the atom bomb can prove a liabil- 
it}’' rather than an asset 

With the publiaty mcident to the atom 
bomb, the term “roentgen” has become 
a household word It is a term of physical 
measurement, such as “centimeter” or 
“gram ” It is based upon one of the 
physical effects of certain types of electro- 
magnetic waves that cannot be measured 
with a yardstick The large step from 
such a physical measurement to expected 
biological behavior m human bemgs is 
based upon experimentation on lower 
animals, empincal observations, and chm- 
cal mvestigations There are, however, 
many blank spaces m our experience, and 
many superstitions have been introduced 
Since it is impossible to stipulate all con- 
ditions of experimentation and observation 
m most of the articles written about radia- 
tion for lay consumption, an idea has 
evolved m many mmds that any and aU 
radiation exposure will cause immediate 
and mystenous mjury or death This 
reasonmg is fallacious, but it is also attrac- 
tive and has become contagious 

The problem of radiation mjur)'^ is not 
one which can be easily simplified In 
fact, over-simphfication may be the cause 
of a situation such as we are combatmg at 
this tune It seems desuable to explore 
radiation hazards more fully m relation 
to other hazards which are considered more 
common and acceptable 

The permissible radiation dose is 0 2 


■ Presented at the Thirty Fourth Annual Meeting of the Radiological Society of North America San Francisco, 
Cahf Dec 5-10 194S 
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or 0 1 r per day, or 0 3 r per week, accord- 
ing to >our authonty This should no 
longer be called the “tolerance dose,” 
for no aniount of radiation should be 
tolerated without good reason One is 
WTllnig, however, to name a dose so small 
tliat a person might be exjioscd to it every 
day of Ins life and suffer no observable 
muir>’^ or shortening of the life span 

When one is dealing w itli radiation tech- 
nicians or wath mdustnal w'orkers who arc 
exposed to this hazard dailj , one can easily 
see how’ the maintenance of exposures at or 
below tins lc\cl is a ver}’’ desirable thing 
Day-by-day contact w ith radiation or 
radioactive materials demands that a low 
limit of exposure be adhered to, if late 
complications of such cliromc trauma are 
to be avoided Similar occupational haz- 
ards exist in all branches of production — 
as the inhalation of noxious gases and 
dust to the coal miner, the steel w'orker, and 
the chemical worker It has been known 
for years that if a miner is subjected to 
small amounts of dust containing silica 
he eventually will develop silicosis, fre- 
quently complicated by tuberculosis, with 
a fatal tenmnation For this reason, 
methods of counting and analyzmg dust 
have been perfected, and forced ventilation 
systems have been established to mmiimze 
the danger This does not mean that, 
if an mdividual makes a one-day visit to a 
mme and inhales 100 times the daily 
mimmal allowance for miners, he will 
develop sihcosis The tolerance kmit m 
this instance has nothing in its defimtion 
which refers to acute exposure Neither 
is the 0 1 r per day tolerance limit related 
to acute exposure to radiation 

The total body dose of radiation received 
m an acute exposure is known from thera- 
peutic experience to vary with the patient 
This and the lethal dose for man have not 
received the same attention from rule- 
makmg bodies that the “pemussible dose” 
has had We may take 450 r as the median 
lethal dose 

Gomg further down the scale, one may 
consider a limi t of 200 r, which may cause 
radiation sickness in 50 per cent of human 


subjects when delivered, as an acute dose 
of total body radiation Smee some sub- 
jects may be relatively sensitive to radia- 
tion and others relatively resistant, it is 
difficult to calculate the precise effects to 
be expected 

It IS not unusual to subject a patient to 
multiple x-ray studies of the skull, spme, 
long bones, gastro-intestinal tract, kidneys, 
sinuses, etc , in a relatively short space of 
time, thus subjecting him to a dose of 
radiation which may well approach 25 r 
These procedures are not done without 
purpose, and the benefit derived from them 
outweighs all fear as to the possible mjury 
from radiation Full-body irradiation in 
doses of the order of 25 to 100 r has been 
given to patients for treatment of various 
conditions Again these exposures are 
prescribed for a purpose which outweighs 
the fear of radiation injury 

As stated above, it is not my purpose 
to underestimate or understate the radia-" 
tion hazard, but from a mihtary standpoint 
the physical danger must be evaluated 
against the objective to be gained 

War IS fought with the knowledge that 
men will be killed Campaigns are planned 
with the expectation of losmg so many 
thousand men If this is regarded as an 
“acceptable hazard,” then it is obviously 
not wise to treat radiation hazards very 
differently If other military hazards will 
be lessened by acceptance of the radiation 
hazard, then it should be accepted This 
can only be done, however, if the attitude 
of the men exposed is psychologically 
similar toward the two types of hazard If 
they are gomg to be as much terrified by 
the knowledge that a recent atom bomb 
explosion has contaminated the ground 
they are walking over as they would be by 
seeing one m ten of theu buddies fall by 
machme-gun fire, one cannot apply the 
"ideal” solution What is do min ant for 
actual percentage survival is the resultant 
of all the actual hazards But for battle 
discipline and mihtary effectiveness, the 
dommant measure is not the hazard itself 
but the soldiers’ estimation of the hazard 

Men at war suffer many hazards, acute 
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and chrome, besides bullets malana, 
venereal disease, exposure to cold and wet, 
star\>^ation, etc Some of these, e g , ve- 
nereal disease, are underevaluated by the 
doughboy while others, as filanasis, are 
grossly overevaluated At present radia- 
tion IS perhaps the most overevaluated of 
all, partly due to our great care in Opera- 
tions Crossroads That operation was 
conducted at the peacetime lei^'cl of safety 
to personnel Unless we had openl}' pro- 
claimed immediate danger of war, the 
mihtar}’’ level for hazardous traimng pro- 
grams, such as we had actually adopted 
dunng the war, usmg hve grenades and 
hve ammumtion in the machine guns, was 
not tolerable at Btkim It must be em- 
phasized that hazards acceptable m a 
peacetime operation cannot be adhered to 
m wartime 

Psychological trammg for the mihtarj'’ 
level of acceptable radiation hazard is pos- 
sible and should be prosecuted, even though 
operation field traimng does not permit 
this to be accomphshed at the present tune 

We hear much about stenhty as a result 
of exposure to lomzmg radiation It must 
be borne in rmnd that stenhty results only 
from a large dose of acute radiation, or 
from smaller doses over a long penod of 
tune, a matter of years Stenhty also 
results from other accepted hazards en- 
countered m war, notably venereal disease 
We are aware of hundreds of paraplegias 
due to spmal fractures, gunshot wounds 
of the cord, etc , dunng the last war, 
resulting not only m stenhty but impo- 
tence Leukerma may be another late 
result m casualties from repeated radiation, 
but amebic dysentery and schistosomiasis 
carry a great delayed hazard, as does ben- 
ben, which was so prevalent among our 
pnseners-of-war 

I have knowledge of a death at Bikini 
caused b)^ drmkmg wood alcohol There 
Here other deaths due to vanous t}’pes of 
acCT dents At Emwetok we had a death 
due to drowning, one due to a truck acci- 
dent and one due to a fracture of the skull 
encountered m a fight A sailor sustamed 
a fracture of the cemcal spine inth sever- 


ance of the cord by dinng mto shallow 
water He wiU be paralyzed, stenle, and 
impotent as long as he hves None of the 
above tragic episodes received national 
news pubhcity However, had we had a 
single death due to radiation, would it 
have been publicized? It would have 
received front page publiaty throughout 
the country 

During August of 1946, I intemewed 
and exammed a large number of Japanese 
who had recovered from radiation sickness 
They appeared perfectly normal and were 
handicapped m no way toward pursuing 
their manner of hving Such is not the 
case with thousands of our soldiers who 
participated m “conventional” warfare in 
World War II They are handicapped by 
loss of limbs and eyes Neither is it true 
of many of the Japanese who received no 
radiation mjury but suffered severe burns 
and traumatic injury as a result of the 
bombmg It has been estimated that 
from 5 to 15 per cent of the deaths at 
Hiroshima and Nagasaki were due to 
radiation ■’i\Tiy do we concentrate on the 
15 per cent and forget the 85 per cent? 

The atomic bomb was developed as a 
blast weapon of war and strategically so 
used The radiation effect was never con- 
sidered to be the pnme component of its 
effectiveness The destruction attendant 
upon the blast, heat, and secondary fires 
was paramount In Japan there was no 
significant “poisoning” of the ground by 
fission products or mduced actl^^ty from 
neutron capture, yet many beheve that 
the bomb is pnmanly a weapon which 
destroys by mysterious radioactivity 

I have appeared before local defense 
agenaes in many of our cities They are 
preparmg for defense against an atomic 
bomb attack, and umversally they are 
thinking only of radiation Invanably 
they ask “Where will we get Geiger 
counters?” Geiger counters are not the 
only problem Fire-fighting eqmpment 
IS many times more important, as are well 
orgamzed rescue squads “But we have 
been told that we mil not be able to go 
mto a bombed city and rescue the injured ” 
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Hiroshima and Nagasaki disprove this 
The residual radiation from an air burst 
bomb IS insignificant Tlic significant 
radiation occurs in a matter of microsec- 
onds and does not extend beyond a 2,000 
yard radius Immcdiatel} after a detona- 
tion such as occurred at Hiroshima or 
Nagasaki, it is perfectly safe to enter into 
a bombed area and rescue the thousands 
whose injuries will be such that they wall 
not be able to walk Unless e\ acuation of 
these injured is effected, thousands wall be 
burned to death by secondary fires Such 
was the case at Hiroshima and Nagasaki 
But how about an underwater or ground 
burst’ In such cases certainly the residual 
radiation hazards would be increased man)' 
fold, but the blast and fire hazards and the 
prompt radiation hazard w'ould be pro- 
portionately decreased, and in my opmion, 
the total number of casualties would be 
less 

Much has been wTitten about “poisoned” 
water In case the water supply of a aty 
IS contaminated by fission products or 
unfissioned matenal from an air burst 
of an atomic bomb, all the evidence on 
hand at present indicates that, after pass- 
ing through a modern filtration plant, the 
water at the tap would be safe to dnnk 
More work will be done to prove or dis- 
prove this statement We do know, from 


our experience at Bikini, that the water 
from evaporators used on the ship is safe 
for dnnking Again we must not forget 
that frequent cases of typhoid fever stiU 
occur from dnnking polluted water 

If we are to hve with this piece of ord- 
nance and ever have to use it again m the 
defense of our way of living, we must 
acquire a practical attitude, not only to- 
ward its efficiency or limitations as a bomb, 
but also to the possible effects and limita- 
tions of this “mystenous” radiation We 
must recogmze that the casualties caused by 
the blast and bums from this weapon will 
be many times greater than the deaths 
caused by radiation We must also dispel 
the erroneous idea that the rescue work of 
the injured will be impossible due to re- 
sidual radiation 

It is of the utmost importance that we 
recognize that the radiation hazards are 
addilwiial hazards They only add to the 
complexity and perhaps even the seventy 
of the other hazards of total warfare 
Therefore, w'e must not and cannot con- 
centrate on this phase of atomic warfare 
to the detnment of other defensive prep- 
arations Rather, we must know and 
understand the facts about lomzing radia- 
tions if we are to survive the other dangers 

U S Atomic Energy Commission 
Washmgton 25, D C 


SUMARIO 

Factores Psicoldgicos en la Guerra Atdmica 


La publicidad concedida a los nesgos de 
la irradiacidn incidente a las explosiones de 
la bomba atdmica ha hecho exagerar dichos 
pehgros en comparaci6n con los demds 
nesgos de la guerra La Uamada dosis de 
toleranaa de 02601ral dia no figura 
aqui, pues se trata de exposicidn aguda, y la 
dosis orgdmea total recibida en dicha clase 
de exposicidn varia seglin el mdividuo 
En lo tocante a disaplma b^lica y efec- 
tividad militar, el factor dominante no es 
el nesgo, smo la forma en que lo estima el 
soldado Hay que comprender que existen 


muchos nesgos que superan a la radiaadn 
en su efecto sobre la vida y la salud Es 
mds, los efectos imnediatos de la explosidn 
de la bomba, en forma de quemaduras y 
lesiones, ocasionaron un porcentaje mucho 
mayor de muertes en Hiroshima y Naga- 
saki que la radiacidn misma 

Entre los engafios por corregu figura la 
idea de que la irradiacidn residual de una 
bomba que estalle en el aire constituye un 
factor muy pehgroso, contramdicando la 
entrada en una zona bombeada para el 
rescate de los hendos 
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DISCUSSION 

R R Newell, M D (San Francisco) I have 
been thinking about this matter verj' senousty for 
some months now I’ve talked with Dr Coonej'- at 
some length regarding it, and I’ve also argued with 
our Chairman, Dr Stone, about it, and I still find 
that the problem is an exceedmgh difficult one 

At Bikim, I took great pams to teach ever 3 ffiod}' 
engaged m the operation the limit that we set on 
exposure to radiation We did succeed m teachmg 
them that, and some of them have taken it for 
Gospel truth that one-tenth of a roentgen per day is 
the hmit of radiation that can be borne That, of 
course, is not stnctl}^ true, because two-tenths of a 
roentgen does not kiU a person 

It has now become necessan' to reduce this 
hazard to the same level of understandmg that we 
have of the other hazards which are undergone m 
everydaj'’ life, but particular!}' in regard to the 
hazards which may be encountered in war Unfor- 
timately, there is a large moral and ethical overlay 
to all of these problems, and the morals and ethics of 
war are so far divorced from the morals and ethics of 
everyday life that it is rather hard to do psychologi- 
cal training during peacetime which would be ade- 
quate for control durmg time of war I think that 
the important thing is that ever} one of us must 
keep his sense of proportion in regard to the various 
hazards and not put radiation danger so far above 
the other dangers that we find ourselves exposmg 
civilians and troops to grave chance of death m the 
ordinary hazards of war in order to save them from 
no more than one thousandth as grave a chance of 
death by radiation, lust because radiation scares us 
worse 

I will draw a parallel for that In everyday life, 
we are acquainted with our madequate, or shall I say 
our unbalanced, estimation of hazards In popular 
opinion the hazards of poliomyelitis, for example, are 
overevaluated, as the number of people who die of 
that disease is ver}' small compared to the number 
of people that die of many other diseases Yet, the 
fnght induced m the population m the presence of a 
poho epidemic somebmes approaches pamc, and the 
amount of money which can be collected for its 
alienation and control is out of all proportion to the 
number of in 3 unes and deaths from this cause 

At the other extreme, we have the case of auto- 
mobile accidents The hazards of the highway 
approach the hazards of the most killmg of our dis- 
eases, but these hazards are so underestimated that 
we are doing much less about them than we do with 
regard to diseases There are manr , man} times as 
mam dollars mobibzed m an attempt to control 
cancer as there are m attempts to control traffic 
acadents, although traffic acadeuts are onl} just 
perceptibU below cancer as a cause of death 

What I am tr} mg to get at is that these are per- 
haps rather small differentials in our eialuation of 
hazards Howeier, uhen we come to the radiation 


hazard, the differential (or shall I say, the discrep- 
anc}) in our estimation is overwhelmmgly out of 
hne at present, and we who have been teacbmg 
people that 0 1 r per day is the limit are responsible 
Therefore, it seems that we must find some wa} of 
undomg this bad ps}'chological situation which 
might min us completely in au}' war m winch atomic 
weapons may be used m the future That, I be- 
lieve, is the difficult problem 

There is httle quantitative difference between the 
radiation hazards and the other hazards of war, but 
the radiation hazards are insidious and not percep 
tible Therefore, the men would be dependent 
upon the judgment and the ability of their officers to 
guide them It would be perfect!}' possible for an 
officer to send troops into a region where the} 
would all die of radiation in order to accomplish a 
mission which could be earned through in just a few 
hours That would not be possible in the presence 
of any other war hazard, because the troops would 
evaluate the hazard as they went in, and when too 
many had been killed, the rest would turn around 
and run away Up to the present tune, therefore, 
mihtan' commanders have known bow much hazard 
they could send troops into It is possible for a 
commander, in order to save the hves of the large 
mass of a retreating regiment or army, to leai'e a 
unit behind to cover the retreat, knowmg that the 
casualties of the covenng unit will be very much 
mcreased It would be possible, if the hazard were 
radiation, to leave men behind to protect the retreat 
even though the commander knew that the radiation 
to which those men would be exposed would kill 
them all That would be possible, however, it 
would not be tolerable I tffink that no mihtar}' 
commander should make such a choice, because it 
would utterly destro} , for all time, the confidence of 
the men in the dependabihty of their command, be- 
cause only the command has a way of finding out 
how high the radiation hazard is The psychologi- 
cal responsibiht}', therefore, becomes perfectly 
enormous in the presence of a radiation hazard 
For this reason, it is necessary to get eveix'body m 
the counti}' to understand what the radiation 
hazards amount to and what radiahon level a per- 
son could really hve through We should certainly 
not have people believe that exposure to any least 
degree of radiation is gomg to kill them 
The deasions at the top level are made, we be- 
lieve, on the basis of reason and logic However, it 
is probably true that some of the deasions, and same 
of the appeals, are very largely made by field com- 
manders on intuition, and they are probably also 
accepted b} intuition on the part of the troops 
Unless we have a suffiaent understanding, an in- 
shnctive intmtive understanding, of the hazard in- 
volved, it will not be evaluated m its proper rela- 
tion to other hazards The consequence of that 
false ev'aluation would be that we would inevitably 
make all the wrong deasions The hardest part of 
the problem at the present is that it is psv'chological 
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Dr Lawrence Knox (Pacific Palisades, Calif ) 
Since we are dealing witli llic psN cliological aspect, of 
tins problem, I ma} sa\ that 1 find mj self soincwlial 
ps\ cliologicnllj confused A couple of jears ago I 
iicard Dr Stafford Warren point out to a group of 
radiologists in tlic Los Angeles district tlieir Icmfic 
rcsponsibiliU for going out to llic people of the 
counlT}— tile la} people — and acting as inissionancs 
to let them know of the tcmblc tilings tliat we were 
facing witli regard to atomic warfare Now, it 
seems that we arc lieing re educated in another 
direction Am I to understand tliat tlic hazard 
isn’t as bad ns Dr Warren said? 

In oilier words, we arc not in a position where wc 
can look at this international tlireat of use of tlic 
atomic bomb Wc arc not now in a position where 
wc must fear tins so grcatlv Other tilings must be 
feared more tlian the total destruction that Dr 
Warren warned us about I understood tliat if 100 
sucli bombs as were exploded were dropped, 90 per 
cent of llic world's population would be tlu'catcned 
with aplastic anemia, if not dead from other intcr- 
\enmg causes, in a period of two years after that 
hundredth bomb was dropped 

Is this, now', an education for death that we are 
being gnen’ I would be interested to know 
whether the Colonel is speaking for himself or 
whether he is speaking under orders from Washing- 
ton in order to calm down our reactions to a threat- 
ened war I, for one, feel that psychologically 
there is something to be explained about this I 
have been a missionary in spreading, to the lay 
people, the dangers that threatened them, and I still 
feel that the knowledge that I have of irradiation 
and its hazards shows that these cannot be over- 
estimated 

It IS true that hystena has no place in the saen- 
tific mind At the same time, I do not feel that I, 
as a scientist, can overlook the fact that psychologi- 
cally, not only here but elsewhere, we are being 
prepared for what is considered to be a defense of 
our indefensible position As the leadmg country 
in the world today, I think that we are threatening 
ourselves and the whole world with destruction 

Now, if all this can be minimized, if I can be con- 
vinced that I’ve been erroneous in what I’ve 
thought Dr Warren said, if this thing is not a 
build up for future destruction of 90 per cent of the 
avdization of the world, then I would like to know 
what the truth really is regardmg this matter 

Robert S Stone, M D (San Franasco) I 
beheve that there are several pomts upon which we 
may be somewhat mixed up I take it that 
the hazard of atomic warfare is not the thing about 
which Dr Cooney is trying to get us quieted down, 
for he IS dealmg with one of the most destructive 
weapons that has ever been devised I think that 
what he has been trymg to get over to us is that, m 
spite of its destructiveness, the hazard of irradia- 
tion is relatively small in proportion to other hazards 


Wc Uicreforc should not worry' about the radiation, 
since Uic other dangers are so much greater In 
that, I would agree with him 
However, I think tliat Dr Knox has brought up a 
xciy important point, namely, the fact brought out 
by' Dr Warren, that if wc have a lot of radioactive 
material set forth in the air, by atom bombs, it w'lll 
go around the world I don’t know whether it will 
take one bomb or a hundred or a thousand bombs. 
Olid I don’t believe Dr Warren knows either, for we 
don’t know the present efficiency' of the bomb 
However, tlierc is a liazard involved that has 
never existed before — and it is a hazard about which 
I think no psy'chological education will ever quiet us 
down — and that is that, once the bomb goes off, the 
radioactivity will continue to circulate around 
the world for a considerable time 
Now , if V ou have only' one bomb, as at Nagasaki, 
there may' be a dispute as to w'hether it will cause 
any' increase m the level of radiation on the Pacific 
Coast, or on the Atlantic Coast But if it’s a matter 
of a hundred bombs or a thousand bombs (and when 
you get into a war, you’re surely gomg to use as 
many' as you possess or require to accomplish your 
purpose), we must thmk and make our militan' men 
think of something beyond the immediate present, 
because we are confronted bv the certainty of con- 
tinued radioactivity for some time to come 
Moreover, as Dr Muller will probably tell us, if we 
irradiate too many people, it isn’t a question of what 
happens today , but it’s a question of what happens 
to die generations that succeed this one, say 100, 
200, or even 300 years from now 
In the case of war, we may take the immediate 
consequences as the important ones Dunng time of 
peace, however, we must emphasize both aspects of 
the matter, and I thmk that our military leaders 
have to take that mto consideration 

I realize the point that Dr Cooney is makmg, 
and that is that we have been trying to educate the 
troops and educate ourselves to the fact that this 
IS a mystenous thing which we can’t feel and can’t 
see and can’t touch and, that, as Dr Newell pointed 
out, the troops going into an area don’t know that 
the radiation is there That, I beheve. Dr Cooney 
has answered by saymg that there are many other 
hazards that we don t know about either, but which 
are there yust the same For instance, I imder- 
stand that some of the most recent war gases can’t 
be smelled, felt, or anything else, unbl the effects 
are apparent, so that there is no difference betw'een 
these hazards m that respect 
I beheve that the answer to our problem is educa- 
tion I think that we should help the people to 
understand just what these things are and what we 
can find out about them We should help them to 
understand that this is only one of the many hazards 
of war We should therefore control ourselves, but 
we should realize that we’re up agamst a new thing 
that IS of great danger to the world, both from the 
immediate destruction and from the late effects as 
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a result of distnbution of radioactivity around the 
■world 

Colonel Cooney (clostng) I just want to assure 
you that these are strictly my own ideas I was not 
sent here by the War Department Had the War 
Department attempted to send me here to talk 
about this thing, I believe that I would have refused 
to come I am merelj ginng jou my personal 
expenences, having been present around the detona- 
tion of fi\ e atomic bombs I am not trying to under- 
play the effects of the atomic bomb, it is a horrible 


and fnghtemng weapon of warfare As Dr Stone 
said, I was trjung merely to evaluate the hazards 
Now, of course, everyone is entitled to his own 
ideas, and the idea of two hundred bombs is Dr 
Knox’s idea Thank God, we of this country can 
speak our minds Ihe asked physicists at Los 
Alamos to calculate the number of bombs that 
would contaminate the world to a dangerous point, 
and they’ve given me a figure of one million, or from 
one to ten million, and I feel that if that number is 
correct, we certaml} don’t need to worrj^ about the 
radiation effect on the world 





EDITORIAL 


Wartime Radiation The Calculated Risk 


At Bikim some 70,000 persons were ex- 
posed to first-hand acquaintance with the 
atom bomb This was pnceless education 
for our Amencan public, for these 70,000 
are now dispersed throughout our 150,000,- 
000 and act, we hope, as a leaven of under- 
standmg for uhich mere newspaper and 
radio essays could hardly substitute In 
their attendance on the Bikini tests, these 
70,000 were ine\ntably exposed to the 
ivicked radioacti\nty generated by the ex- 
plosion of an A bomb and left behind in 
sueh enormous quantity m its smoke 
This was a peacetime operation, even 
though done to gam data for possible war- 
time uses It seemed axiomatic that it 
should be planned in such a way as to avoid 
hazard to those who earned it out, and 
that objectives should be hmited to those 
fields where hazard could in fact be 
avoided The President’s instructions were 
therefore meticulously correct, namely 
No person shall suffer any injury due to the 
pecuhar nature of the atonuc bomb 

In carrymg out this order, a whole ship- 
load of saentists and technicians built 
themselves mto a school of radiation 
hygiene and a pohee force to implement its 
ideals of radiation safety Part of the 
implementation consisted m education 
Mostly this was not formal, but casual and 
by example It resulted m nearly every- 
body’s learmng that radioactivity is bad, 
that it destroys the bone marrow, and that 
it mjures the sex cells The latter fact 
generated widespread and deep-seated emo- 
tion, for aU men hate the mere notion of 
sexual stenhty m themselves and ndicule it 
m others The common confusion of 
stenhty with impotence, which is even 
more detestable, added much to the emo- 
tional turbulence Under this dnve, a 
very large number of persons learned by 


heart that the tolerance limit is one-tenth 
of a roentgen per day 

By sticking consaentiously to this “offi- 
cial” limit, the directors of the operation 
were able to give the required assurance 
that the instrucbons m regard to safety had 
been earned out 

Now this so-called "tolerance dose” is 
not proved to be completely tolerable in 
the sense of producing no deletenous effects 
whatever More recently one sees a ten- 
dency to call it rather the “permissible 
daily dose ” From ammal expenments 
one is led to think that the tiniest amounts 
of radiation can produce injunous changes 
in heredity, even cosmic rays How- 
ever, one-tenth of a roentgen a day can be 
borne for a very long time, day after day, 
before any injury produced accumulates to 
the level where one can detect that there is 
any real damage at all That “permissible 
dose” was amved at by measutmg the 
radiation fields in radium mstitutes where 
people had been regularly employed for 
years at a time without apparent bad 
effects It was generally agreed to by prac- 
tismg radiologists, who thought that one 
erythema dose accumulated over an mdus- 
tnal hfetime would be a conservative hmit 
Twenty years of 250 working days a year is 
5,000 days, and 500 r m 5,000 days is 0 1 r 
per day 

Recent work with small mammals has 
shown that half a roentgen a day does 
accumulate to produce demonstrable injury 
to the blood-formmg organs m a couple of 
years There is some slight suspicion of 
mjury observed in persons exposed to one- 
tenth that much, but not enough to be sure 
of The National Committee on Radia- 
tion Safety has now reduced the “permis- 
sible daily dose” to 0 3 r per week (National 
Bureau of Standards Handbook 41) 
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As stated above, this limit is apphcable 
to peacetime activities, to situations where 
the hazards of avihzed hfe are such as we 
are all acquainted with and adapted to 
And It IS based on a proper determmation 
not to mcrease those hazards willfully or 
carelessly 

But we are m a world where emergencies 
seem to come ever more frequently, par- 
ticularly pohtical emergenaes Specifi- 
cally, we are contmuaUy faced by the chance 
of war Without permittmg anyone to 
make profit, finanaal or pohtical, out of 
this unhappy chance, it yet behooves us to 
prepare ourselves as weU as we can, so 
that, should it come, we may yet win the 
war I am one of those who beheve that 
war has become so bad that a nation, even 
though it wm the war, must mevitably lose 
more than it gams But surely if war be not 
m fact successfully avoided, it is better to 
wm it than lose it 

Besides the material and personnel pre- 
paredness, which we are m fact prosecutmg 
within our matenal and pohtical limita- 
tions, there is also needed a psychological 
preparation When wars were fought 
solely by armed forces on hmited battle 
fields, this psychological preparation was 
covered largely by trainmg and mdoctnna- 
tion of the fighting men Now, when it is 
clear that the next war will be fought 
largely by aenal attack on the home mdus- 
tnal potential of the belhgerents, one 
appreciates the need for psychological pre- 
paredness also among the non-combatant 
populace 

Nobody yet knows the effect of an 
atonuc bomb on an industrial city when 
the populace knows about radioactivity 
Fame was less than the mihtansts expected 
m cities subject to TNT and mcendiary 
bombmg But what will be the panic 
where people know that death or, at the 
least, stenhty emanates from everythmg 
that the smoke of the bomb has touched — 
an emanation that cannot be perceived by 
any of the senses, but only imagmed — and 
how mvidlyi — or measured by an expert 
w'lth an almost occult mstrument 

Here we will have radiation hazards in 


quite a different settmg from peaceful 
civihan hfe, different even from Bikini or 
Emwetok Surrounded by the immediate 
and evident hazards of mihtary attack m a 
flaming aty, the hazard of 0 1 r per day 
will seem like nothmg But it wiU seem 
like nothmg only to those who know that 
such irradiations take years to accumulate 
to a damagmg level 

How many ‘ ‘men m the street’ ’ know that 
m attackmg such diseases as cancer and 
leukerma, doctors have been accustomed to 
give thousands of roentgens locally, and 
senes totalling a hundred or more roent- 
gens over the whole body? How many 
know that it takes several hundred roent- 
gens m one dose to kill a small mammal 
(mouse or rat)? Who has sampled the 
opmion of x-ray specialists as to whether a 
man would survive 100 r over his whole 
body? (I am sure he would ) People 
must learn the quantitative facts of radia- 
tion hazard, unless they are taught to 
temper the peacetime permit of 0 3 r per 
week with knowledge of man’s abihty to hve 
through 100 r (once) Unless they do learn 
this, they are hkely to do aU the wrong 
thmgs m fear of the “deadly” radiation m 
regions where it is m fact not deadly, and so 
lose then fives needlessly as a result of 
pamc 

For fighting men these lessons are even 
more acutely important, for there may anse 
occasions when voluntary expostue to 
radiation is necessary m order to gam mih- 
tary objectives Indoctrmated as he is 
today, what soldier should be asked to 
brave 1,000 r a day — 10,000 times the 
danger hrmt? That’s fantastic, unless 
one have the Kamikazi complex Yet 
such a mihtary rmssion is m fact quite 
thinkable to a practised radiologist, if the 
duration of the exposure is hmited to half 
an hour 

In war, therefore, where risks are part of 
the very fabric of hfe, radiation hazards 
should be measured m different quanta 
from what we use m peace The roentgens 
should be parcelled out m sizes comparable 
to the other risks of the campaign In a 
fighting division, after a year’s campaign- 
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ing, one wnll find hardly any of the onginal 
men remaining, replacements on account of 
death, wounds, and illness (including battle 
fatigue) having run through almost the 
entire roster In such a situation it be- 
comes ridiculous to talk about 0 1 r per 
day and the accumulation of bone-marrow 


injury after ten or twenty years of expo- 
sure 

Now, having been at such pains to teach 
one “safe level,’’ how shall we go about 
teaching a level 1,000 or 10,000 times higher 
as a “calculated risk?’’ 

R R Newell, M D 


Thirty-fiftii Annual Meeting 

Radiological Society of North America 

Cleveland Auditorium and Statler Hotel 

Cleveland, Ohio 

Dec 4-9, 1949 
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Surgeons, Columbia University, Janet S Bald- 
win, M D , Assistant Professor, Department of 
Pediatncs, New York University College of 
Alediane, and Aaron Himmelstein, St D , 
Instructor, Department of Surgery, College of 
Physiaans and Surgeons, Columbia Umversit 3 '- 
A ^olume of 108 pages, with numerous illus- 
trations Published by The Commonwealth 
Fund, New York, 1919 Pnce SI 00 

The hterature of cardiac cathetenzation is still 
meager enough that a new contnbubon calls for spe- 
cial notice Espeaally is this so when it combines 
the phj siologic, clmical, and roentgenologic aspects 
of this recentl\ de\ eloped techmc Dr Andr4 
Coumand of Columbia Umversitj, with Dr Janet 
Baldwm and Dr Aaron Hunmelstem, m the mono- 
graph “Cardiac Catheterization m Congenital Heart 
Disease,” has made such a stud}' m a vaned group 
of congemtal defects Much of the work was done 
on } oimg chfldren and infants 

The monograph is divided mto two parts In 
Part I are descnbed the physiological methods em- 
ployed m the studies upon which the work is based 
One chapter is given over to the equipment, the 
techmc, and the comphcations that ma}' be expected. 
The second chapter describes the roentgen findmgs 
dunng catheterization, with appropnate illustra- 
tions depictmg the catheter m the various chambers 
and under various conditions Chapter HI shows 
the characteristic patterns of the blood pressure trac- 
mgs, and Chapter the formulae used for calcula- 
tion of the systemic and pulmonary blood flow and of 
blood shunts 

Part H IS made up of records of 17 cases lUustrat- 
mg \anous types of cardiac malformations The 
data for each are presented in a simple schematic 
form, mcludmg brief clmical notes, a short history, 
physical findings, with special reference to the heart, 
electrocardiographic traangs, roentgenologic stud- 
ies, mcludmg esophagrams, a diagrammatic repre- 
sentation of calculations of blood flow and shunts, 
the follow-up history mduding operative or autopsy 
findmgs when ar ailable, and general comments 
Those mterested m the study of congemtal heart 
lesions and then treatment will find this monograph 
most mformatir e. The plan of the work and the ex- 
cellent execution from a technical point of view en- 
hance Its usefulness 

Cancer of the Esophagus and Gastric Cardia 
Edited b} George T Pack, B S , M D , New 
York, N Y , Chmcal Professor of Surgery , New 
York Medical College, Attending Surgeon, the 
Memorial Hospital for Cancer and AUied Diseases 
A volume of 192 pages, with numerous illustra- 
tions and tables Published by C V Mosby Co , 
St. Louis, Mo , 1949 Price So 00 

This monograph is a repnntmg of a symposium 
which appeared in the June 194S issue of Surgery 
There are ele% en articles in addition to the introduc- 


tion by the editor In the introduction. Pack rather 
pungently decries the fact that the endoscopic 
speaalists have over-ntualized esophagoscopy' and 
bronchoscopy so that these diagnostic aids are not 
available to individuals m many commumties well 
supphed with quahfied non-speaahsts who could 
perform them He describes Nielsen’s rotary 
radiation treatment for caranoma of the esophagus, 
and mentions the Scandinavian radiologist’s b^ef 
that thoracic surgeons have less to offer this group 
of patients Alost of the other articles are on the 
techmc of resection of the xanous portions of the 
esophagus from the cervical region to the gastric 
cardia The authors of these articles are from 
various centers m New York, Boston, Rochester, 
(Mmn ), Chicago, New Orleans, and Santiago, Chile 
After scaunmg these wntings, one has a good idea 
of what IS bemg attempted and accomphshed m 
present-day' surgery of the esophagus 

Industrial Fluorosis A Study of the Hazard 
TO ALvn and Animals near Fort William, 
Scotland A Report to the Fluorosis Com- 
mittee, bv John N Agate, et al Medical 
Research Council hlemorandum No 22 Pub- 
hshed by His hlajesty'’s Stationery OflSce, London 
1949 Pnce dr (W net. Available at the 
Bntish Library of Information, 50 Rockefeller 
Plaza, New York, N Y 

This IS the report of a comprehensive survey' of 
the alummum factones at Fort Wilham, Scotland, 
and their vicmity The discovery' that ammals m 
the neighborhood were apparently su&enng from 
the efi'ects of an excessive mtake of fluonne, the 
recogmtion that lEirge quantities of fluonne com- 
pounds escaped mto the atmosphere from the alurm- 
num factory, and the reporting of some dental 
changes among school children m the area led to 
this study' 

The mvestigators report chrome endemic dental 
fluorosis m both sheep and cattle reared on 
contaminated pastures in the neighborhood of the 
aluminum factory This was suffiaently widespread 
to constitute a senous economic hazard. Clinical 
and pathological examinations of some of these 
animals revealed motthng of the enamel and de- 
formity' of the incisor teeth The cheek teeth 
showed excessive wear, forming long sharp pomts 
which pressed mto the gum of the opposing jaw 
The interlocking of these worn teeth prevented the 
animal from chewmg its food effectiAely and re- 
sulted m severe mahiutntion in some instances 
Chemical anaJ-vsis of teeth and bone showed an 
excessive fluorme content Osteodystrophia was 
also found in cattle grazing near the factory 

Volunteers from among the workers m the alumi- 
num factory and from adults and school children 
hA'ing in the neighborhood were exatnmed ^ 
staking feature of these examinations was the 
absence of disabhng symptoms, though a propor- 
tion of furnace-room workers complained of cough 
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and Mnous rit^c'-ltvc disUirb uicts The ninounl 
of rtuoniic c\mlc<l iii the unne was liiphcst m those 
with the greatest exposure, rr, funuicc room 
workers in tlie least iiUKltni funincc rooms 
Roentgen cxnmuntinn of -1 17 \olunlecrs sliowccl 
some degree of nhnormdiU m 'jh \ few showed 
cliangcs consistent with skeletal fluorosis \mong 
tlic older furnace r<«tm men examined, the iiiadcncc 
of skeletal nhnonnalitx was found to increase with 
increasing length of cxi>osurc to factors fumes 
Thus far, none of these affected workers had suffered 
cluneal disalnhU. 

Clinical examination of a smdl numlier of resi- 
dents in the neighlKtrhood of the factors showed no 
sign of in]un, to health 

In conclusion, a warning is issued Uiat the 
roentgen demonstration of hone changes in a few 
workers should, despite lack of clinical disability, 
call for detennined efforts to reduce the amount of 
flnonne to whicli the workers arc exposed Fur- 
tlicnnorc, it is held that new residential deeelop 
mcnls in Uic xiciniU of tlic factories should l)c 
located in such a w a\ that, so far as possible, resi- 
dents arc kept out of the zone known to lie most 
liable to contamination It follows that c\cr\ thing 
practicable should be done to reduce the amount 
of fluorine discliargcd from tlic factories 

Cancer Tome II Radiations — Virus — En- 

mONWiFST By Doctfur J Maisin, Professeur 
a rUniversiR de Lourain, Dirccteur dc ITnstitut 
du Cancer i Louxain A volume of 308 pages 
Published by Casterman, Toumai Pans, 1949 
Pnee 120 francs 

The first volume of Professor Maism’s survey of 
expenmental and theoretical publications on the 
subject of cancer was reviewed in Radiology in 
September 1948 The subject of the second vmlume 
IS the relation of radiation to cancer and the possible 
etiologic role whicli parasites, microbes, and viruses 
®ay play, plus the adjuvant action of local irritants, 
food, and enzymes These are fields in which very 
active research is being earned on in many directions, 
as, for example, the question of the virus ongm of 
breast cancer, illustrated m the studies of Bittner 
and Passey on mice 

The work on the production of sarcomata of the 
liver due to a tapeworm, which occupied Curtis and 


Dunmng of the Crocker Cancer Institute for many 
\ cars, IS w ell rc\ lew cd An interesting end-result of 
this was that, out of the thousands of sarcomata 
which followed infestation with the parasite, only 
one carcinoma developed, and only a few osteo- 
genic sarcomata On the other hand, feeding expen- 
inciils with huttcr-yellow' produce cancer of the 
liver and not sarcomata as the Japanese have 
shown Not much headway has been made of late 
with the virus chiclcn sarcoma vvath which Rous’s 
name will alway'S be associated, and it is finally 
acknowledged that Fibtgers carcinoma of the 
stomach is due not to a parasite, but to dietaiy 
factors 

The work of Greene, using the antenor chamber 
of the ey c of guinea pigs as a test tube for the growth 
of human cancer, is discussed Shabad’s work in 
showing that caranogcnic substances can be ex- 
tracted from the organs of normal human beings 
IS also referred to, but the suggestion that such sub- 
stances may be denv ed from food is too recent to be 
included The work of Needham on the chemical 
factors in embrv ologv is mentioned, and finally that 
most important discovery of \V R Earle, who 
showed that, by cultivating fibroblasts m an arti- 
ficial medium for a long period, races of cancer cells 
will occasional! V appear without any external in- 
fluence Someone vnll immediately say that this is 
due to the cosmic ray's These rays have recently 
been popularized to an extent that they are being 
held responsible for almost everything that goes on, 
but it might be well to recall that their energy is so 
small that, as some ingenious writer has stated one 
might as well attempt to get a sunburn by exposing 
himself to starlight on a clear night This statement 
may immediately be challenged by saying that a 
single high voltage radiation might hit the nucleus 
of a cell and change it into a cancer cell, but it has 
been shown that rmce kept at a high altitude in the 
Alps developed no more cancers than those of the 
same strain at sea lev'el, and the Swiss mountaineers 
who, according to the ray theory, should all have died 
of cancer, are well known to be one of the sturdiest 
races m Eurojie 

Enough has been said to show that those with a 
knowledge of easy French will find this work of 
Maism’s an interestmg and profitable method of m- 
formmg themselves of the latest investigations m the 
field of cancer 
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Radiological Society of North America Secre- 
tary-Treasurer, Donald S Childs, M D , 713 
E Genesee St , Ssrracuse 2, N Y 
American Radium Society Secretary, Hugh F Hare, 
M D , 605 Commonwealth Ave , Boston 16, Mass 
American Roentgen Ray Society Secretary, Harold 
Dabney Kerr, M D , Iowa City, Iowa 
American College of Radiology Secretary, William 
C Stronach, 20 N Wacker Dr , Chicago 6, 111 
Section on Radiology, A M A Secretary, U V 
Portmann, M D , Cleveland Clinic, Cleveland 6, 
Ohio 

Alabama 

Alabama Radiological Society Secretary- T reasurer, 
W D Anderson, M D , 420 10th St , Tuscaloosa 

Arkansas 

Arkansas Radiological Societi Secretary. Fred 
Hames, M D , Pme Bluff Meets every three 
months and at meetmg of State Medical Society 

CaUfomia 

California Medical Association, Section on Radi- 
ology Secretary, Sydney F Thomas, M D , 
Palo Alto Clmic, Palo Alto 

East Bay Roentgen Society Secretary, Dan 
Tucker, 434 30th St , Oakland 9 Meets monthly 
first Thursday, at Peralta Hospital 
Los Angeles Radiological SoaBTY Secretary, 
Wybren Hiemstra, 1414 S Hope St Meets 
monthly, second Wednesday, County Society Bldg 
Northern California Radiological Club Seer etary, 
Charles E Grayson, M D , Medico-Dental Bldg , 
Sacramento 14 Meets at dinner last Monday of 
September, November, January, March, and May 
Pacific Roentgen Society Secretary, L Henry 
Garland M D , 460 Sutter St , San Francisco 8 
Meets annually with State Medical Association 
San Diego Roentgen Soctety Secretary, R F 
Niehaus, M D , 1831 Fourth Ave , San Diego 
Meets first Wednesday of each month 
X-Ray Study Club of San Francisco Secretary, 
Wm F Reynolds, M D Umversity Hospital, 
San Francisco 22 Meets third Thursdav at 7 45, 
January to June at Stanford University Hospital, 
July to December at San Francisco Hospital 
Colorado 

Colorado Radiological Society Secretary, Mark S 
Donovan, M D 306 Majestic Bldg , Denver 2 
Meets third Friday of each month, at the Colorado 
School of Medicme and Hospitals 
Connecticut 

CoNNEcricirr State Medical Society, Section on 
Radiologa Secretary Fred Zaff, M D , 135 
Whitney Ave , New Haven Meetmgs bimonthly, 
second Wednesday 


Connecticut Valley Radiological Sooety Sec- 
retary, EUwood W Godfrey, M D , 1676 Boulevard, 
W Hartford Meets second Fnday of October 
and April 

District of Columbia 

Radiological Section, District of Columbia 
Medical Society Secretary, Alfred A J Den, 
M D , 1801 K St N W , Washmgton 6 Meets 
third Thursday, January, March, May, and Octo- 
ber, at 8 00 P M , m Medical Society Auditorium 

Florida 

Florida Radiological Society Secretary-Treasurer, 
John J McGuire, M D , 1117 N Palafox, Pensa- 
cola Meets m April and in November 

Georgia 

Atlanta Radiological Society Secretary-Treasurer 
Wm W Bryan, M D , 490 Peachtree St N E 
Meets second Fnday, September to May 

Georgia Radiological Society Secretary- T reasurer, 
Robert Drane, M D , De Renne Apartments, 
Savannah Meets m November and at the annual 
meetmg of State Medical Association 

Illinois 

Chicago Roentgen Society Secretary, John H 
Gilmore, M D , 720 N Michigan Ave Chicago 
11 Meets at the Palmer House, second Thursday 
of October, November, January, February, March, 
and April at 8 00 p m 

Illinois Radioiggical Society Secretary-Treasurer, 
William DeHoUander, M D , St Johns’ Hospital, 
Spnngfield Meetmgs quarterly as announced 

Illinois State Medical Society, Section on Ra- 
diology Secretary, Harold L ShmaU, M D , St 
Joseph's Hospital, Bloomington 

Indiana 

Indiana Roentgen Society Secretary-Treasurer, 
William M luehr, M D , 712 Hume-Mansur 
Bldg , Indianapolis 4 Annual meetmg in May 

Iowa 

Iowa X-Ray Club Secretary, Arthur W Erskme, 
M D , 326 Higley Buildmg, Cedar Rapids Meets 
durmg annual session of State Medical Society 

Kansas 

Kansas Radiological Society Secretary-Treasurer, 
Anthony F Rossitto, M D , Wichita Hospital, 
Wichita Meets annually with State Medical 
Society 

Kentucky 

Kentucky Radiological Society Secretary-Treas- 
urer, Everett L Pirkey, M D , 323 East Chestnut 
St , Louisville 2 
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Lotisutu UAOiotoctCAt SociLT\, 5ccrrtar> Ttcai 
wtr, PvcrcU h Ptrkc), LoiiismIJc General 
Ho'.pitnl, LouIsmHc 2 Meets second 1 ridij of 
cicli month nt I ouismIIc Gcncrat Hospital 

Louisiana 

Louisiana RACiotortCAi SocirTt SecTclor\ J reas- 
mtr, Johnson R Anderson, M D , Ko Louistaim 
Sanitanuni, Shreseport Meets with Stale Med- 
ical Socict> 

Orleans Parish Rauioi ooicm Socii t\ Srcrelary, 
Joseph \' Schlosscf, M D , Clnritj Hospital of 
LouLsiam, Xcw Orleans 11 Meets first Tuesda) 
of each month 

Shreieport Radiolocicai Cluh S'cere to r^, Oscar 0 
Jones, M D , 2022 Greenwood Road Meets 
niontlilv September to Ma% , tinrd W cilncsdn> 

Maryland 

Baltimore Cit\ Medical Socirn, Radiological 
Section Sccrrlar^, J Howard rmiu, M D , 1127 
St Paul St , Baltimore 2 

Michigan 

Dftroit \-Ra\ and Radium Societ\ Secretary 
rrcariirrr, George Belanger, M D .Harper Hospital, 
Detroit 1 Meetings first Thursday, October to 
May, at Wayne County Medical Society club rooms 

Michigan Association of Roentgenologists Sec- 
retary Treaturer, R B MacDufT, M D , 220 
Genesee Bank Building, Flint 3 

Minnesota 

Minnesota Radiological Societa Secretary, C N 
Borman, Lf D , 802 Medical Arts Bldg . Min- 
neapolis 2 Meets in Spring and Fall 

Missouri 

Radiological Society of Greater Kansas City 
Secretary, Wm M Kitchen, M D , 1010 Rialto 
Building, Kansas City 6, Mo Meetings last 
Friday of each month 

St Louis SoaETA of Radiologists Secretary, Charles 
J Nolan, M D , 737 University Club Bldg 
Meets on fourth Wednesday, October to May 

Nebraska 

Nebraska Radiological Soemry Secretary-Treas- 
urer, Ralph C Moore, M D , Nebraska Metbo 
dist Hospital Omaha 3 Meets third Wednes- 
day of each month at 6 P M in Omaha or Lmcoln 

New England 

New England Roentgen Ray Society Secretary- 
Treasurer, George Levene, M D , Massachusetts 
Memorial Hospitals, Boston Meets monthly 
on third Fnday at Boston Medical Library 

New Hampshire 

New Hampshiee Roentgen Society Secretary- 
Treasurer, Albert C Johnston M D , Elliot Com- 
raumty Hospital, Keene Meetmgs quarterly in 
Concord 


New Jersey 

Radiological Societa or New Jersey Secretary, 
Raphael Poincranr, M D , 31 Lincoln Park, New- 
ark 2 Meetings at Atlantic City at time of 
State Medical Society and midwinter m Neirark 

New York 

Associated Radiologists of New York, Inc Scc- 
relars, William J Francis, M D , East Rockaway 
Brooklan Roentgen Raa Society Secretary-Treas- 
urer, J Daversa, M D COS Fourth Ave, Brook- 
lyai Meets fourth Tuesday of each month, 
October to April 

Buffalo Radiological Society Secretary Treasurer 
Mono C Gian M D , 010 Niagara St , Buffalo 1 
Meetings second Monday, October to May 
Central New York Roentgen Society Secretary- 
Treasurer, Dwight V Needham, MD, 608 E 
Genesee St , Syracuse 10 Meetmgs m January, 
May , and October 

Long Island Radiological Society Secretary, Mar- 
cus YOcner, M D , 1430 48tb St , Brooklyn 19 
Meetings fourth Thursday evening, October to 
May, at 8 45 P M , in Kings County Medical Bldg 
Neaa York Roentgen Society Secretary, Wm Snovr, 
M D , 941 Park Ave , New York 28 
Queens Roentgen Ray Societa Secretary, Jacob 
E Goldstein, M D . 88-29 163rd St , Jamaica 3 
Meets fourth Monday of each month 
Rochester Roentgen-Ray Society Secretary-Treas- 
urer, Ralph E Alexander, M D 101 Medical Arts 
Bldg , Rochester 7 Meets at Strong Memorial 
Hospital, third Monday, September through May 

North Carolina 

Radiological Society of North Carouna Sec- 
retary-Treasurer, James E Hemphill, M D , Pro- 
fessional Bldg , Charlotte 2 Meets in May and 
October 

North Dakota 

North Dakota Radiological Society Secretary, 
Charles Heilman, M D , 1338 Second St , N , 
Fargo 

Ohio 

Ohio State Radiological Society Secretary-Treas- 
urer, Carroll Dundon, M D , 2065 Adelbert Road, 
Cleveland 6 Next meetmg at annual meeting of 
the State Medical Association 
Central Ohio Radiological Society Secretary, 
Paul D Meyer, M D , Grant Hospital, Columbus 
Meets second Thursday, October, December, 
February, April, and June, 6 30 pm, Seneca 
Hotel Columbus 

Cincinnati Radiological Society Secretary, Eugene 
L Saenger, M D , 736 Doctors Bldg , Cmcmnati 2 
Meets last Monday, September to May 
Cleveland Radiological Society Secretary-Treas- 
urer, John R Hannan, M D , Cleveland Clime, 
Cleveland 6 Meetings at 6 30 P m on fourth 
Monday October to April mclusive. 
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Oklahoma 

Oklahojia State Radiological Society Secretary- 
Treasurer, "W E Brown M D , 21st and Xan thus, 
Tulsa 4 Meets m October, January, and May 

Oregon 

Oregon Radiological Socxety Secretary-Treasurer, 
Boyd Isenhart, M D , 214 Medical-Dental Bldg , 
Portland 5 Meets monthly, on the second 
Wednesday, at 8 00 p M , m the library of the 
University of Oregon Medical School 

Pacific Northwest 

Pacific Northwest Radiological SoaErv Secre- 
tary-Treasurer, Sydney J Hawley, M D , 1320 
Madison St Seattle 4, Wash Meets annually in 
May 

PennsyNama 

Pennsylvania Radiological Society Secretary- 
Treasurer, James M Converse, M D , 416 Pme 
St , Williamsport 8 Meets annually 

Philadelphia Roentgen Ray Society Secretary, 
Arthur Finkelstem, M D , Graduate Hospital, 
Philadelphia Meets first Thursday of each month 
at 8 00 P M , from October to May, in Thomson 
Hall, College of Physicians, 21 S 22d St 

Pittsburgh Roentgen Society Secretary-Treasurer, 
R P Meader, M D , 4002 Jenkms Arcade, Pitts- 
burgh 22 Meets second Wednesday of each month 
at 6 30 p M , October to June 

Rocky Mountain States 

Rocky Mountain Radiological Society Secretary- 
Treasurer, Maurice D Frazer, M D , Lmcoln 
Clmic Lmcoln, Nebr Next meeting m Denver, 
Colo , Aug 18-20, 1949 

South Carolina 

South Carolina X-Ray Society Secretary- T reasvrer , 
Robert B Taft, M D laS Rutledge Ave , Charles- 
ton 16 

South Dakota 

Radiological Society of South Dakota Secretary- 
Treasurer Marianne Walhs, M D , 1200 E Fifth 
Ave , Mitchell Meets during Annual Session of 
State Medical Society 

Tennessee 

Memphis Roentgen Club Meetings second Tuesday 
of each month at University Center 

Tennessee Radiological Society Secretary-Treas- 
urer, J Marsh Frfere M D 707 Walnut St Chat- 
tanooga Meets annually with State Medical 
Society m April 

Texas 

Dallas-Fort Worth Roentgen Study Club Sec- 
retary, X R Hyde M D , Medical Arts Bldg , 
Fort Worth 2 Meetmgs on third Monday of each 
month m Dallas m the odd months and in Fort 
Worth m the even months 


Houston X-Ray Club Secretary, Curtis H Burge, 
M D , 3020 San Jacmto, Houston 4 Meetings 
fourth Monday of each month 

Texas Radiological Society Secretary-Treasurer, 
R. P O’Bannon, M D 650 Fifth Atie , Fort Worth 
Next meeting Feb 3-4, 1950, m Dallas 

Utah 

Utah State Radiological Society Secretary-Treas- 
urer, Angus K Wilson, M D , 343 S Mam St , 
Salt Lake City Meets thud Wednesday, Jan- 
uary, March, May, September, November 

Virginia 

Virginia Radiological Society Secretary P B 
Parsons, M D , Norfolk General Hospital Nor- 
folk 7 

Washington 

Washington State Radiological Society Secre- 
tary-Treasurer, Homer V Hartzell, MD, 310 
Stimson Bldg , Seattle 1 Meetmgs fourth Monday, 
October through May, at College Club, Seattle 

Wisconsm 

Milwaukee Roentgen Ray Society Secretary- 
Treasurer, Theodore J Pfeffer, M D 839 N Mar 
shall St , Milwaukee 2 Meets monthly on second 
Monday at the University Club 

Radiological Section op the Wisconsin Stats Med- 
ical Society Secretary, S R Beatty, M D , 185 
Hazel SL, Oshkosh Two-day meetmg m May, 
one-day with State Medical Soaety September 

University OF Wisconsin Radiological Conference 
Meets first and thud Thursdays 4 pm, September 
to May, Servuce Memonal Institute, Madison 6 

Puerto Rico 

Asociaci6n PuertorriqueS-a de RadiologIa Secre 
tary, Jesus Rivera Otero M D , Box 3542, San- 
turce, Puerto Rico 

CANADA 

Canadian Association of Radiologists Honorary 
Secretary-Treasurer, E M Crawford M D As 
sociate Honorary Secretary-Treasurer Jean Bou 
chard, M D Central Office, 1535 Sherbrooke St , 
West, Montreal 26, Quebec Meetings m January 
and June 

La Sociferfi Canadienne-Francaise d’Electrologie 
et de Radiologie MAdicales General Secretary 
Ong&ie Dufresne, M D , Institut du Radium 
Montreal Meets thud Saturday each month 

CUBA 

SOCIEDAD DE RADIOLOCfA Y FiSIOTERAPIA DE CUBA 
OfiBces m Hospital Mercedes, Havana Meets 
monthly 

MEXICO 

SoaEDAD Mbxicana de RadiologIa y Fisioterapia 
General Secretary, Dr Dionisio Pdrez Cosio 
Marsella 11 MOuco D F Meetings first Mon- 
day of each month 



ABSTBACTS OF CURRENT LITERATURE 


ROENTGEN DIAGNOSIS 
The Head ond Neck 

ToRKiunsts, Arsf Spoilt iiicou'; Riiptun. of 


the Ccrcbnl Vcntncles 12-1 

Gross, Sir)NF\ \V PiicuinoceplinUis Stcoiuhr> 

to n PciictntinB Wound of the Brain 124 

Trupp, Mason, and Sachs Ernest Vascuhr 
TiiinotN of the Brim and Spiml Cord and 
Tlicir Treitmcnt 124 

Oli\ecrona, Hpruert, and Rii\es, Johannes 
Artcrioi CHOUS Aneurysms of the Bnm 
Tlicir Diagnosis and Treatment 124 


W echslfr, I S , AND Gross S W' Cerebral 

Artenographj m Subaraclmoid Hemorrhage ]25 
llAMnt Wallace B Spontaneous Subarachnoid 
Hcniorrhagc of Aneurysmal Ongm Pne- 


tors Influencing Prognosis 125 

Enceset, Arne About the Angiographic Vis- 
ualization of the Postenor Cerebral Artery, 
Espcctall> by Intracarotid Injection of Con- 
trast 125 

Lilja, Bengt The Tentorial Pressure Cone, 

Its Significance and Its Diagnosis Through 
Dislocation of the Calcified Pineal Body 120 

Schlbzingbr, N S , AND Tepuck, J George 
Diagnosis of Suprasellar Tumors bj Pneu- 
moencephalography 128 

French, Lnxe A Brain Tumors in Children 126 

Savttskv, Elias and Spinelli, Vincent A 
Agenesis of Corpus Callosum in Infancy 
Clinical and Roentgenological Aspects 127 

Raney, Aidan A , and Ranei , Rupert B 
Headache A Common Symptom of Cervical 
Disk Lesions 127 

W''orster-Drought, C Sturge-Kahscher-Weber 

Syndrome 127 

Lucic, Hugo Intraocular Foreign Bodies in 

Naval Personnel 127 


The Chest 

Penta, Arthto Q Unusual Pulmonary Compli- 
cations Resulting from Prolonged Lodging of 
Nonopaque Foreign Body in Left Main Stem 
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ROENTGEN DIAGNOSIS 


THE HEAD AND NECK 

Spontaneous Rupture of the Cerebral Ventricles 
Ame Torkildsen J Neurosurg 5 327-339, July 1948 
In cases of stenosis of the sylvian aqueduct or occlu- 
sion of the third ventricle, the cerebrospinal fluid that is 
produced within the cavities of the lateral ventricles is 
prevented from arriving at the place of resorption, that 
IS, the subarachnoid space A condition thus arises 
which IS characterized by a pressure that is higher above 
the place of obstruction than below With occlusion of 
the foramina of Monro, a relative hypertension exists 
withm the lateral ventricles, and with occlusion of the 
sylvian aqueduct, relative hypertension exists withm the 
lateral ventricles and the thud ventricle as compared 
with the pressure m the subarachnoid space If, under 
these conditions, the difference between the pressure 
inside and outside the ventricular system is great 
enough, a rupture of the ventricular wall may take 
place The result of such a rupture depends upon its 
location and its relationship to the membranes covermg 
the central system 

Until recently ruptures of the cerebral ventricles have 
been accidental findings at autopsy The time has 
now come for the clmical recognition of this condition 
Pneumographic au studies should brmg the diagnosis 
from the postmortem room to the x-ray department 
Five cases of spontaneous rupture of the cerebral 
ventricular system are reported In 4 cases the ruptiue 
resulted m the formation of a cyst occupymg the mter- 
peduncular space, extending below the tentorium and 
covermg the quadrigeminal plate In 1 of this group 
an aperture was seen m the posterior portion of the 
lateril ventricle near the nud-lme This seems to be 
the most common location, as far as one can judge by 
the scanty literature In 2 cases a rupture of the pos- 
terior wall of the third ventricle had taken place In 1 
case there was no postmortem examination The 
fifth case differed from the others m that the rupture 
did not create a cjrst below the tentorium After the 
spontaneous rupture the cerebrospmal fluid filled the 
supratentonal subdural space on the left side, resultmg 
m cerebral compression 

Stenosis of the sylvian aqueduct is a common cause 
leadmg to spontaneous ventricular rupture, but slowly 
growing tumors also frequently come mto consider- 
aUon The accompanying intracranial hypertension 
should be treated by ventnculocistemostomy 

"^e ventriculograms m the 5 cases are reproduced 
Nine roentgenograms , 5 photographs 


irneumocephalus Secondary to a Penetrating Wound 
of the Bram Sidney W Gross 
405-406, July 1948 


J Neurosurg S 


A case of pn^mocephalus resultmg from a penetrat- 

11 n "®P°"ted Roentgenograms 

of tte skuU shoned a defect m the right frontal area 
nnth a cluster of bone chips m thenght frontal lobe A 
metaUic foreign body was present m the midhne m the 
region of the foramen of Monro Both lateral ventricles 

i f JTm a ^^'^"demeut and a plastic repau 

of the defect m the dura were followed by a satisfactory 
result •’ 

Two roentgenograms 


Vascular Tumors of the Brain and Spinal Cord and 
Their Treatment Mason Trupp and Ernest Sachs 
J Neurosurg 5 364r-371, July 1948 

Blood vessel tumors of the nervous system have 
been divided by Cushmg and Bailey mto four groups 
(1) telangiectases, (2) angioma venosum, (3) angioma 
artenale, and (4) hemangioblastoma That the first 
three types are not true neoplasms is well recognized by 
pathologists. It IS with these tumors that the authors 
are concerned They report 28 cases Of these, 7 
occurred m the spmal cord and the other 21 occurred 
m the cerebral or cerebellar cortex At times it was 
impossible to determme to which group a case belonged 
In early cases, the symptoms are mdistmguishable and 
m the well developed case it is often quite impossible 
to differentiate between an angpoma venosum and an 
angioma artenale 

The diagnosis of these conditions pnor to operation is 
difficult, m fact, m most cases it may be little more than 
a suspicion Occasionally it may be made from the 
roentgenogram, as m a case of artenovenous angioma of 
the cortex here reported In this case, many of the 
larger vessels of the angioma were seen to be calcified 
but at operation the picture that presented was very 
different, for, m addition to the larger vessels seen m 
the roentgenogram, there was a mass of capillary 
vessels In the spmal cases, there is usually nothmg 
distmctive, though, when paraplegia suddenly occurs 
m a patient with a large skm telangiectasis, with a 
level correspondmg to the site of the skm lesion, the 
diagnosis is obvious In the cranial cases, the history 
of prolonged jacksonian convulsions without pressure 
symptoms, and without a history of trauma, should 
make one suspect an angioma If, m addition, there 
are lesions in the skm, this becomes more likely If 
there is a vascular abnormality of the retma, an intra- 
cranial blood vessel lesion is probable 

The spmal cases m this senes presented the picture 
of a focal spinal lesion which might be produced by any 
tumor The cranial cases, on the other hand, had local 
signs, but the one sign most striking was the absence of 
choked disk 

Smee 1929, the authors have been usmg theu own 
method of electrocoagulation on these tumors whenever 
possible In the present senes it was employed 19 tunes 
and was efficacious m 16 cases In the senes of 28 
cases, there were 4 operative deaths In some m- 
stances the operation was followed by deep roentgen 
therapy While thic is routme procedure with he- 
mangioblastoma, It IS not clear how much effect irradia- 
tion has on the telangiectatic-like lesions or angiomas 
contammg huge vessels It is thought that m one case 
an excessive amount of irradiation may have been a fac- 
tor m the patient’s death, eleven years after she was 
first seen 

One roentgenogram, 8 drawmgs 


Arteriovenous Aneurysms of the Brain Their 
Diagnosis and Treatment. Herbert Olivecrona and 
Johannes Riives Arch Neurol & Psychiat 59 567— 
602, May 1948 

Although cerebral arteriovenous aneurysm is a fauly 
uncommon lesion the authors are able to present then 
experience m 60 cases Most of the aneurysms came 
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from limnchcs of (he iiUcrii il cirotid nrltr} but ft few 
were supplied bj Ibc tvtirnd nrotid, uiid two b> lliL 
\trlLbral irl(.r> The most coininoii s>mplonis were 
cpilLps>, sitbirnchuoid lieinorrlmge, and lumiplcgn 
Tlic sjmptoms at first occiim.d ut long intciA’ftls with 
gridintlj incrcftsiiig frtquenc\ iind iiitcnsil> Mentil 
detcrioritioii wis frcqiKii(l> obscricd iii loiig-stniiding 
cftsus A bnnt w is henrd o\ er the skull ui alwiit 25 per 
cent of the senes 

The roentgen findings in the skull included increased 
sTisculintj in 20 per cent of the tises This was n con 
stunt feature when the blood supidj of the ancurjsni 
came from the extern if carotid Occasionally there w as 
increase in diameter of the foramen spinosum and an 
enlarged channel for the mithllc meningeal arlerj 
WTiin the \asculnrsuppl> was mamlj from the mtenial 
carotid iirter>, no cliangcs were noted in the bony 
stnicturc of the skull Calcification was not common, 
It was confined to the blood \csscl walls and old clots 
Encephalograms showed cerebral atroiihy most fre 
quenti} and occasionally slight dislocation of the ven- 
tricular sy stem 

Cerebral arteriograms w ill demonstrate tbc aneurysm 
The authors used pcrabrodil, injected percutancously 
Both lateral and frontal asposurcs were made One 
case was recorded m which the aneurysm was outlined 
liy contrast medium injected into the contralateral 
carotid arten Often artenograms of both external 
and internal carotid arteries were made and, rarely', of 
the vertebral artery’ 

Treatment when possible, should be operative re- 
moval of tbc aneurysm Roentgen therapy is not 
highly considered The operative mortality was about 
11 per cent One third of the patients were greatly 
benefited 

Twenty roentgenograms, 0 photographs, 2 tables 
Paul W Roman, M D 
Baltimore, Md 


Cerebral Arteriography in Subarachnoid Hemor- 
rhage I S Wechsler and S W Gross JAMA 
136 517-521, Feb 21, 1948 
The authors believe that much of the uncertamty as 
to diagnosis and prognosis in spontaneous subarach- 
noid hemorrhage can be dispelled bv cerebral artenog- 
raphy In a number of cases it provides definite indi- 
cations for successful treatment and in some may lead 
to prevention of recurrent bleeding 

Diodrast is the contrast material used by the au- 
thors On the basis of their own experience, both m the 
acute and subacute stages of subarachnoid hemorrhage, 
they state with assurance that the injection for visuali- 
zation of the artenes is a safe procedure 
The statement frequently made that spontaneous 
subarachnoid hemorrhage is generally the result of rup- 
ture of a cerebral aneurysm especially of the circle of 
Willis, IS not borne out Of the rather small series of 
10 cases reported here, 6 were the result of vascular mal- 
formations demonstrated by arteriography, and only 4 
of aneurysms In 3 of the latter the aneurysms were 
near the bifurcation of the carotid, and m the fourth the 
aneurysm was presumed to have burrowed into the 
temporal lobe, where it ruptured and caused a large 
intracerebral hemorrhage 

Three of the patients m this senes who bad several re- 
current episodes of subarachnoid bleeding were found to 
have vascular malformations Three others with vas- 


cular malformations were observed during their initial 
attack or shortly thereafter It setms that recurrent 
subaracliiioid btmorrliagcs w ith recovery, w ith or with- 
out sequelae, arc more likely to be the result of vascular 
inalfonnalioiis than of aneurysms Aneurysms are 
more likely to be fatal during the first attack or the 
second 

I igatioii of the common carotid cames practically 
iio risk Surgical treatment, whether ligation alone or 
m combination with deep radiation, will prevent recur- 
rence in many cases 

Seven roculgcnograms S B Feinberg, M D 
University of Michigan 

Spontaneous Subarachnoid Hemorrhage of Aneurys- 
mal Origin Factors Influencmg Prognosis Wallace 
B Hamby JAMA 136 622-527, Feb 21, 1948 
This report is based on a study of the records of 130 
patients sulTcring from subarachnoid hemorrhage, wath- 
out obvious cause for bleeding or known pre-existing 
disease Seventy five were women and 55 men The 
ages varied from seven months to eighty years with the 
majority of patients in the fourth to sixth decades 
The cause was determined m 47 cases (41 at necropsy 
and 0 at operation) Ruptured aneurysm was found in 
44 of these There were 20 aneurysms on the left side 
of the circle of Willis, 11 on the right, and 15 m the 
midlmc Concomitant intracerebral hematomas were 
found in 23 of the fatal cases, and in 4 instances were 
discovered and evacuated at operation 

Head pain was the initial symptom in 69 of the 130 
patients, unconsciousness m 42 Neither the activity 
of the patient at the time of onset nor the age appeared 
to be of significance m determining the occurrence of the 
condition or its seventy Death favored neither sex 
The fate of the patients may be summarized as fol- 
lows Of 98 admitted m a primary attack, 44 died (46 
per cent) , of 32 admitted m a secondary attack, 23 
died (72 per cent) Sixty-eight patients had a smgle 
attack of bleeding m the hospital and 26 (38 per cent) 
of these died , G1 had multiple attacks of bleedmg in the 
hospital, wth 40 deaths (65 6 per cent) Sixty seven 
patients died durmg hospitalization Of the remamder, 
21 were well at the time of this report, 13 were working, 
but with neurologic handicaps, 11 were neurologic 
cnpples, 3 had died of unrelated causes, and 1 was not 
followed Fourteen had a final fatal hemorrhage 
Slx illustrations, 4 tables S B Feinberg M D 
University of Michigan 

About the Angiographic Visualization of the Posterior 
Cerebral Artery, Especially by Intracarotid Injection of 
Contrast Arne Engeset Acta radiol 30 162-162 
Aug 31, 1948 

The author presents some anatomical facts and prob- 
lems of interpretation m connection ivith the angio 
graphic visualization of the posterior cerebral artery 
For the prehmmary study here recorded he reviewed 
angiograms of 438 patients m 23 6 per cent of whom the 
posterior cerebral artery was visualized Fifty cases 
were selected for study of the angiographic anatomy, in 
35 of which angiograms were made m 2 planes and in 3 
bilaterally In some cases a percutaneous technic was 
used, while in others angiography was done after expo- 
sure of the carotid arteries All the cases came from 
neurologic and neurosurgical services Unfortunately 
a selected normal senes was not available for study 
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In many of the lateral views the posterior cerebral 
artery was beautifully demonstrated It was more 
difficult to discern it m the frontal projection By tdt- 
mg the tube about 10 degrees cramaUy, however, a 
better view was obtamed, and this technic is advocated 
as a routine If there is doubt as to the distribution of 
the posterior cerebral artery or its branches, a 35-degree 
tiltmg of the tube cranially is advised The pictures 
thus obtamed are mspected m the dark room before re- 
moval of the needle, and special exposures may then be 
made as indicated 

The author describes the anatomical findings m both 
the lateral and frontal views Usually m the lateral 
view the posterior commimicating artery was seen to 
form a small arch between the carotid siphon and a 
point corresponding to the anterior part of the posterior 
cerebral artery The mam trunk of the latter artery 
was seen as a direct continuation of the communicating 
artery, endmg usually m a bifurcation, projected over 
the temporal bone, as described by Egas Moniz A 
frontal vtew m a presumably normal case showed the pos- 
terior communicating artery proceedmg medially 
Arismg from its probable termination, the posterior 
cerebral artery appeared as a ' laterally convex bow,” 
endmg m a typical bifurcation and surrounding the 
brain stem 

Excellent roentgenographic reproductions, 8 m num- 
ber, accompany the article, and a complete bibliog- 
raphy IS appended E S Kerekes, M D 

University of Arkansas 


The Tentorial Pressure Cone, Its Sigmficance and Its 
Diagnosis Through Dislocabon of the Calcified Pmeal 
Body BengtLilja Actaradiol 30 12a-151,Aug 31, 
1948 


The tentorial pressure cone is described as the press- 
ing of bram substance into the incisura tentom Here 
IS the "cistema ambiens” surrounding the mesen- 
cephalon dorsally, and bounded laterally by the edge of 
the arachnoid attached to the inferior side of the cere- 
brum followin the free edge of the tentonum The 
pineal body, situated immediately in front of the ‘‘cis- 
tema ambiens ” is particularly subject to dislocation as 
It follons the brain substance when the latter presses 
downward and backward Roentgen demonstration of 
such pmeal dislocation, when calcification of the gland 
permits its demonstration (m about 50 per cent of 
adults) is thus a definite indication of a tentorial pres- 
sure cone It occurs frequently m the presence of 
supratentorial expansive processes and may cause 
symptoms from the bram stem, the pjrramidal tracts 
and the vessels of this region 

In 1939 the author offered a method of determining 
the position of the pmeal body based on statistical cal- 
culations m relation to the sue of the cranium The 
method presented here is a simplification of that de- 
scribed earlier It involves the measurement of 6 
radii from the pineal to (1) the sphenoid (front border 
of sella turcica) (2) the supraglabella (3) the bregma 
(4) the xertex (5) the deepest posterior part of the 
occipital fossa and (0) the opisthion These radii are 
expressed m pementages of the normal anteroposterior 
and superior inferior diameters as measured from the 
glabella to the lambda and from vertex to opisthion re 
spectixely Radii one and two anteriorl>, and radius 
fixe postcriorb, are expressed as percentage of length 
xxhile radii three and four superiorly and radius six 


infenorly, are expressed as percentage of height of the 
cranium For such a study, two projections at right 
angles are required a frontal projection for demon- 
stration of a possible lateral displacement and a lateral 
view to determme the position m the median sagittal 
plane 

The method was used m a series of 217 cases of x^eri- 
fied tumors and the results are graphically presented 

Three roentgenograms, 3 drawings, 12 graphs, 1 
table Joe B Scruggs, Jr M D 

University of Arkansas 

Diagnosis of Suprasellar Tumors by Pneumoenceph- 
alography N S Schlezmger and J George Tephek 
Am J Roentgenol 60 213-218 August 1948 

This article is based on the study of pneumoenceph- 
alograms in 5 patients xvith suprasellar neoplasms 
Four of the tumors xvere surgically proxed menmgiomas 
and the fifth, m all probability, was an hjrpophj’seal duct 
tumor In all there was a striking alteration m the ap 
pearance of the cistema cbiasmatis, best described as 
obliteration 

It has been found that normally the optic chiasm 
usually occupies a position directly above the dia- 
phragma seUae, while in a small percentage of cases it is 
located above and posterior to the dorsum sellae The 
cistema chiasmatis hes beneath and behmd the chiasma 
and IS usually visualized just above the hypophysis 
It IS demonstrable m 95 per cent of normal encephalo- 
grams, varying m depth ‘‘from a potential space to a 
level of 10 mm ” (Schaeffer Anat Rec 28 243, 
1924) Its obhteration, m the presence of suggestive 
clinical findings warrants the presumptive diagnosis of 
suprasellar tumor 

Hypophyseal adenomas, hypophyseal duct neo- 
plasms, and menmgiomas are the tumors most com- 
monly observed m the suprasellar region Aneurysms 
of the internal carotid, anterior cerebral, and anterior 
communicating arteries are not infrequent Gliomas 
of the optic chiasm are bemg reported m mcreasmg 
numbers Optochiasmatic arachnoiditis is also capable 
of obliteratmg the cistema chiasmatis 

Eight roentgenograms 

Joseph D Calhoun, M D 
University of Arkansas 

Bram Tumors m Children Lyle A French Min- 
nesota Med 31 867-874, August 1948 

The author has rexnewed the cases of bram tumor 
occurring m children of sixteen years of age or j ounger 
which were seen at the University of Mmnesota Hos- 
pitals from 1931—1946 He has limited this study to 
children because of the dissimilar features of tumors in 
the two age groups, childhood and adulthood His 
scries includes 146 cases, 17 8 per cent of the brain tu 
mors seen at the University Hospitals m the penod 
under consideration 

The article covers the frequency, histological type of 
tumor symptomatology and roentgenography in these 
cases Roentgenograms of the skull revealed evidence 
of increased intracranial pressure in 80 per cent of the 
children with brain tumors consistmg of (1) widening 
of the cranial sutures (2) increased convolutional mark- 
ings and (3) erosion of the sella Abnormal intra- 
cranial calcification xvas visible in 20 per cent of these 
children and was an accurate indication of the local 
ization of the tumor Ventriculograms were of localiz- 
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iiiR \ line III 78 jier iciit of Uil cists in mIiicJi such 
stiiiliis win. pirforiiail 

Oiicfiriph, 1 Uiliks I) R 1)r\ant, M D 

llic Htiirj Ford HospUil 

Agenesis of Corpus CnIIosum in Infancj Clinicnl and 
Roentgenological Aspects Fins S-iMtskj and Vincent 
A Spindli Am J Dis Child 76 10n-ir).JuI> 19-lS 
A ca«(. of comiiklL nginesis of tin corpus cnllosiini in 
a 0 month old iiifniit is rtporlcd DnRiiosis was ni idc 
in win from Miitniiilogrnphic csninmntioii niid ms 
confinncd nl iiccroi)s> The rociitgtiiologic critcrn 
baswl on nir ciiccplnlogrniis were foiniiilntid bj Da 
Mdoll and Djkc (Am J Roentgenol 32 1, 1034) ns 
follows (1) lateral sen tnckswidcU separated, (2) dor 
sal margins of lateral aciitricics pointid or angular 
rather than Oat, (3) medial Imrdcrs of lateral i entneks 
concave, (4) caudal portions of lateral ventricles di 
latcd, ('■>) mtcrventriculnr foramens elongated, (0) 
third ventncic dilated and c,\tending dorsallj bejond 
the normal limits, (7) air shadows on medial aspects of 
cerebral licimsphcrcs sliowing a radial arrangement of 
sulci and tlicir extension through the zone normally oc- 
cupied b> the corpus callosum The onl> condition 
w Inch may be confused w ith agenesis of the corpus from 
the roentgenologic point of view is a communicating 
cjst of the cavnim scpti pcllucidi The characteristic 
bicomuatc appearance of the lateral ventricles may 
then offer a clue to the diagnosis 

Associated anomalies m the present ease were fetal 
arrangement of medial sulci, microgyria, polygyna 
heterotopia, internal hydrocephalus, and granular 
ependjona 

One roentgenogram , 1 photograph 

Headache A Common Symptom of Cervical Disk 
Lesions Report of Cases Aidan A Raney and 
Rupert B Raney Arch Kcurol &. Psychiat 59 C03- 
021, May 1948 

Headache may be associated with pathologic con- 
ditions m the neck, among which a cervical disk lesion 
is quite common In these eases the symptoms arc such 
that a detailed history will usually suggest the under- 
lying cause and the diagnosis can be estabiished by the 
physical and roentgen findings Neurologic examina- 
tion may show no motor sensory or reflex changes 
The physical exammabon will reveal certam points of 
tenderness in the occipital and cervical regions 

Roentgenograms should include anteroposterior, la- 
teral and oblique views The initial view should be a 
lateral teleroentgenogram with the patient sitting in a 
natural position, without manipulation of the neck 
In the early stages of a pathologic process of the cervical 
disk, lateral tilting of the cervical portion of the spme 
and segmental straightening or reversal of the cervical 
curve may be the only characteristic features Narrow - 
mg of the disk space is of significance Loss of the 
normal cervical curve is the most consistent abnor- 
mality The roentgenograms must be made at a time 
when the patient is having maximum pam if these ab 
normahties of ahgnment are to be demonstrated 

Exostoses, osteophytes, and arthntic lipping are 
commonly caused by lesions of the mtervertebral disk 
Caution must be observed in attributing S 3 Tnptoms of 
short duration to lesions associated with obviously old 
osteophytes or hpping 

Four illustrative cases are presented 


Sevxn roiiitgciiogniiis, 1 drawing 

Paul W Roman, M D 
Baltimore, Md 

Sturge-Kalischer-Weber Syndrome C Worstcr- 
Drought Brit M J 2 414-416, Aug 28. 1948 

The ritlicr r irc Sturge Kalischer Weber syndrome 
consists of coiigciiitnl iievi of the face and possibly the 
bo<l> associated witli corresponding vascular lesions in 
the Icptomcniiigts The meningeal lesions give rise to 
Jacksonian epilepsy, and in some cases hemiparesis, on 
the opposite side from the cutaneous involvement, since 
the brain is affected on the same side of the body 
r ilms of the skull reveal calcification such as is usually 
seen m hemangiomata 

fn the case reported here the lesion was bilateral (both 
cutaneous and meningeal), and the epileptic attacks 
were generalized This is believed to be the first bi- 
lateral case reported 

Two roentgenograms, 2 photographs 

Zac F Exdress, M D 
Pontiac, Mich 

Intraocular Foreign Bodies in Naval Personnel 
Hugo Lucie California Med 69 114-119, August 
1948 

A study IS presented of 68 cases of intraocular foreign 
bodies seen in a naval hospital between 1941 and 1946 
In 40 of the patients the injury to the eye was incurred 
in active combat and m the rcmaming 28 at work or dur- 
ing the course of military training Non-magnctic 
bodies predominated m the combat group, magnetic 
bodies in the non combatants 

Roentgen examination is indicated whenever there is 
any suspicion that the eye has been struck by a foreign 
body, even though no sign of injury can be found clmi- 
cally \’'anous exposures may be requmed since small 
particles may not be demonstrable in all projections 
Vogts bone free method in which small dental films 
are pushed deeply into the orbit at the nasal angle wath 
the orbit then photographed from an anterolateral posi- 
tion, IS sometimes useful For localization, the authors 
have used the Comberg method A contact lens with 
four lead marks is placed over the cornea and two ex- 
posures (postero antenor and lateral) are made The 
foreigpi body is localized ivith reference to the central 
point by drawang Imes between the shadows of the 
marks The line from the foreign body to the center 
determines the glbbe meridian, and the lateral view de- 
termmes the distance of the particle from the plane of 
the limbus Results are then plotted on a chart. 

One of the difficulties involved in the use of the con- 
tact lens method has been the degree of error with re- 
gard to particles in the periphery of the globe This has 
been elimmated by injecting aw mto Tenon’s space, 
which produces a contrast between globe and surround- 
ing tissue Another difficulty is the tendency of the 
lens to slip This is avoided by a modification of the 
lens m which suture holes are drilled at its penphery, so 
that It can be anchored (Thorpe Arch Ophth 32 
497, 1944) 

Several cases of opaque and non-opaque foreign bodies 
m the eye are reported with details as to roentgen find- 
ings and treatment 

Six illustrations, including 2 roentgenograms 

Maurice D Sachs, M D 
Cleveland, Ohio 
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THE CHEST 

Untisiial Pnlmoiiary Complications Resnltmg from 
Prolonged Lodging of Honopaqne Foreign Body m 
Left Mam Stem Bronchus Arthur Q Penta Arch 
Otolaryng 48 233-237, August 1948 

A case is reported to illustrate the gamut of pulmo- 
nary complications irhich may follow the prolonged re- 
tention of a non-opaque foreign body m the left mam 
stem bronchus 

A lO-year-old boy was admitted to the hospital with 
a marked elevation of temperature and with a history of 
sudden attacks of coughmg and bronchial wheezing for 
several days A roentgenogram was mterpreted as 
suggestmg a slight bronchopneumonia Penicillin and 
symptomatic therapy were immediately begun Three 
days later general mediastmal subcutaneous emphy- 
sema developed mvolvmg the entire front and back of 
the chest and fascial planes of the neck and extending to 
the suprachiary regions Roentgenograms showed dif- 
fuse emphysema of the chest and cemcal regions 
(This complication is seldom seen with smooth foreign 
bodies, but it is thought that the violent coughmg may 
have produced a slight rupture of the bronchial wall 
allowmg air to enter the interstitial tissues ) 

The patient s condition became progressively worse 
Roentgenograms taken two weeks after admission re- 
vealed an obstructive emphvsema of the entire left 
lung The possibihty of a foreign body was still not 
considered Six weeks after admission, roentgen studv 
of the chest showed a complete atelectasis of the left 
Iimg and films a few days later revealed flmd in the left 
lower part of the chest Fmally a bronchoscopic ex- 
ammation was made and a foreign body the rubber sac 
of a fountam pen, was found completelj obstructmg the 
left mam stem bronchus Following its removal the 
patient made an uneventful recovery and was dis- 
charged on the seventh day Roentgenograms taken 
three weeks after the removal of the foreign bodv 
showed that the lung had completely regamed its nor- 
mal function 

Six roentgenograms, 2 photographs 

Pulmonary Pathology as Related to Infant Resusci- 
tation. W Schwab, H D Eastman and B Etsten 
New York State J Med 48 1703-1708 Aug 1, 1948 
This paper is based on a study of 33 newborn babies 
Roentgenograms of the chest were taken immediately 
at the time of birth after imtiation of respiration one 
hour after active respuatorv effort and five days later 
Twenty-one films were obtamed before the infants 
started to breathe All showed acute angulation of the 
ribs with the spme narrow intercostal spaces and uni- 
form density of the thorax without delmeation of the 
intrathoracic structures A funnel-shaped contour of 
the thoracic cage — constriction supenorlv and flarmg 
below~was noted m aU 

Roentgenograms were obtained m 12 subjects after 
the mitial respiratory effort These showed that the 
lateral borders of the lungs are first to be aerated 
The changes m appearance of the chest films after active 
breathmg occurs are stnkmg The preventilatory fun- 
nel-shape IS lost and the mtrathoracic structures are 
demonstrable Aw m the intestine varied with the 
vngor of rcspiratorj effort. The subsequent roentgeno- 
grams showed no further changes m the lung fields 
\ anous cases are described m detail mcludmg atelec- 
tasis o' the newborn bilateral atelectasis in a premature 


baby with a right pneumothorax, and a case of chni- 
caJly marked respuatorv obstruction m which the chest 
films were normal and the tracheobronchial tree was pa- 
tent It IS shown that pathologic mtrathoiacic entities 
cannot be demonstrated m the roentgenogram before 
the mitiation of respiration, and that in a fetal type of 
atelectasis gentle, prolonged msufifiation is safer than 
direct application of positive pressure In asphyxia 
pallida an endotracheal tube for the purpose of mflatmg 
the lungs directly is recommended Atelectasis of the 
full-tenn baby can be actively treated by endotracheal 
suction and insufflation 

The value of roentgenograms of the newborn baby 
that IS havmg respiratory difficulties is shown to be 
great 

Eight roentgenograms, 1 photograph 

Alton S Hansen M D 
Peona III 

On the Roentgenologic Picture of Pulmonaiy Edema 
Selmer Renuses Acta radiol 30 169-176, Aug 31 
1948 

The roentgen picture of pulmonary edema has been 
described by rmnous authors m the last two decades 
The heart, as a rule is enlarged while symmetrical 
more or less confluent penhilar ill-defined patches of m- 
creased density are seen The opacities are usuallv 
centrally located, with the pulmonary apices pen- 
pleural borders and bases relatively clear The 
bronchi stand out clearly and the vascular markmgs are 
not seen 

X-ray exammation alone is not entirely conclusive 
Bronchopneumonia and multiple hemorrhagic mfiltra- 
tion of the pleura and lungs may also show widespread 
opacities in the lungs Differentiation from passive 
pulmonary congestion is also a problem In this latter 
condition there is an overfilhng of the blood vessels the 
bases are most often mvolved and there may be an as- 
sociated pleural exudate In chronic cases, fibrotic 
changes or calcifications may be scattered throughout 
the lungs In some cases edema may develop as a result 
of passive congestion It may be found however, with- 
out signs of congestion 

Three cases are presented In all autopsj was per- 
formed and the diagnosis of pulmonary edema was 
verified 

The basic principle m pulmonary edema is the anoxia 
which occurs in the pulmonary tissue with a resultmg 
permeabihty of the alveolar walls and edema as the end- 
result Except for cyanosis and dyspnea the x ray 
findings are far more pronounced than the phvsical find- 
mgs The diagnosis is made on the findmg of mvolved 
central areas surrounded by air-containmg tissues 
Six roentgenograms C S Pool M D 

University of Arkansas 

Pulmonary Atelectasis m Stuporous States A 
Study of Its Incidence and Mechanism m Sodium 
Amytal Narcosis Roj Laver Swank and Ivlagnus I 
Smedal Am J Med 5 210-229, August 1948 

Detailed roentgen studies were made of 50 of a group 
of 300 patients with combat exhaustion who were bemg 
treated with contmuous sodium amytal narcosis In 
28 cases these studies were complete and technically 
satisfactory m all respects The first 10 cases showed 
only the basic changes characteristic of deep narcosis 
(1) symmetrical elevation of the diaphragm (2) col- 
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hpsL of the client niRC (i r , n infrowing of ilit nb 
mlci^picc-i intl an increasing slope of the ribs such ns 
one sees in the c\piritor\ phase of respir itioii) , (1) tie- 
crcasdl ncrition of the lungs The reiiiainnig 18 pa 
ticiits prcsiiittil further piihnonnrj changes, consisting 
of (1) asj ininctricnl elc\“ition of the diaphragni, 
(2) palch>, irregular densities in the lung fields, (8) 
inininial changes in the sjniinetrj of the chest cage 
This latter obsers’ation was scrj difTiciilt to eeaihiatc 
but IS probiblj of the least pnictical iinportancc In 
1-4 of these p itients the pulmonary changes disappeared 
or diminished sirikmglj in twenty -four hours or less 
Sometimes patches of itclectnsis cleared in one lung only 
to reajipcar later in the other Sometimes the densities 
were so minimal that their nature could be interpreted 
only by comparing films taken on siicccssiec days In 
the rcinainmg 4 patients the pulmonary changes were 
more marked and the fc\cr was higher In 2 patients 
the atelectasis disappeared in forty eight hours, m the 
remaining 2 it persisted for four and sk days after 
narcosis 

Durmg the first twelve hours of deep narcosis, the 
body temperature usually fell 1 to 2° F Subsequently, 
It rose being higher on the second and third days than 
on the first In patients with focal os well as general 
lung changes, the fever was usually higher than in those 
exhibiting decreased aeration alone Significant 
changes m respirations during fever occurred m only a 
few patients w ith severe pulmonary lesions There was 
a direct correlation between the degree and frequency of 
fever and depth of narcosis The mechanism of the 
fever is probably not infectious It is suggested that a 
failure of heat loss through the lungs as a result of hypo 
ventilation and from the skin as the result of cutaneous 
vascular insufficiency may be a factor 

The mechanism of the pulmonary changes seems to 
be first compression of lung tissue due to a collapsed 
chest and high diaphragm , this decreases the diameter 
of the smaller airways and probably lessens or stops the 
collateral circulation of air from one to another alveolus 
by \7ay of the interalveolar ostia Second, the smaller 
ainvays become blocked and lobular atelectasis de- 
velops Anoxia and hypercapnia contribute to this by 
increasmg the fluid content of the smaller awways 

Sixteen roentgenograms, 4 charts 2 tables 

Atelectasis of the Left Lung Produced by an Aortic 
Aneurysm J P Garaix J franp de m6d et chir 
thorac 2 469-470 1948 (In French) 

A forty-nine year old male complained of mfld hemop- 
tysis for a few days There had also been a change in 
the timbre of his voice for the past few months Fluoro- 
scopic and radiographic studies of the chest showed a 
massive atelectasis of the left lung The blood pressure 
was 160/110 mm A clmical diagnosis of a primary 
neoplasm of the left mam stem bronchus was made and 
bronchoscopy was resorted to for confirmation of this 
opinion 

On examination of the larynx the left vocal cord was 
normal m structural appearance but was found to be 
paralyzed The left mam stem bronchus, 2 cm below 
the carma was completely stenosed The mucosa was 
mddly edematous, but no foreign body or neoplasm was 
found A biopsy was attempted and was immediately 
followed by a massive hemorrhage with death in a few 
seconds 

Autopsy revealed a large aneurysm arising from the 


concavity of the aortic arch producing stenosis of the 
left iiiaiii stem bronchus and attlcctasis of the left lung 
At the point of contact between the aneurysm and the 
bronchus, i thin sheet of fibrous tissue, less than 1 0 
nun in thickness, separated the aorta and the bronchus 
In the presence of a smooth walled stenosis of the 
left mam stem bronchus, it is therefore w ise to be ex- 
ceedingly cautious m procuring biopsy matenal, even 
when there is no cluneal evidence suggesting aneurysm 
Two roentgenograms E M Savignac, M D 

Detroit, Mich 

Transient Pulmonary Infiltrates M Delord J 
Iran? med et chir thorac 2 317-336, 1948 (In 
French) 

The author defines transient pulmonary infiltrates as 
shadows of varying degrees of opacity -without a clear 
central zone, without atelectatic features, occupying 
only a portion of a pulmonary lobe, and completely 
clearing in less than sl\ weeks of time These mfil- 
trates are not the result of any specific disease entity 
They arc seen chiefiy (1) durmg the evolution of lobar 
and bronchopneumonia, (2) m bronchial disorders, such 
as bronchiectasis and low-grade non-malignant bron- 
chostenoses, (3) in pulmonary tuberculosis, (4) m 
LoclTler’s syndrome, (6) m certain parasitic or in- 
fectious diseases, as ascans infestation, staphylococcic 
pneumonias, and primary atypical pneumonia The 
exact histologic picture is not known because, by defi- 
nition complete recovery occurs and detailed study is 
not possible Bronchoscopically, the orifice of the m- 
volved bronchus is seen to be reddened, with edema of 
the mucosa, and usually scanty thickened secretions 
are aspirated 

The author also states that Loeffler’s symdrome is not 
a specific disease but is found accompanying a rather 
long list of ailments charactenzed by eosmophdia 
Histones are included of several cases m which the 
mfiltrates resolved completely -withm the specified pe- 
nod of time, but m which the tubercle bacillus was 
isolated These were all remfection types of tubercu- 
losis Again m several patients undergoing sana- 
tonum care for known tuberculosis, mfiltrates appeared 
and resolved without any recogmzable connection to the 
tuberculous process It is therefore important not to 
conclude with finality that each and every fresh, soft, 
infiltrate m a chrome tuberculosis is tuberculous m 
character, frequently, a watchful attitude for a few 
weeks will lead to a dififerent interpretation 
Three roentgenograms E M Savignac, M D 

Detroit, Mich 

Transient Pulmonary Consohdation In Mass Radio- 
graphic Surveys Analysis of 102 Cases Ju-Sheng 
Tsai and Philip T Y Chiu Chmese M J 66 421- 
425, August 1948 

This report is based on mass fluoroscopic surveys of 
the chest m the Peiping Tuberculosis Center If a 
suspicious lesion is found x-ray films are made In 
over 72,000 fluoroscopic exammations covenng a two- 
year period, 4,500 films were required A group of 102 
cases was classified as representmg transient pulmo- 
nary consolidaUon ” These cases were closely followed, 
for the most part at mtervals of two weeks 
The pulmonary shadow m this group of cases usually 
extended from the hilus toward the periphery, invol-vmg 
only a portion of a lobe In most cases it was of 
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moderately homogeneous density, with the border fading 
into the surrounding lung The size varied The most 
frequent site was the nght lower lobe followed in order 
of frequency by the nght middle, right upper, left 
lower, and left upper lobes 

Sixty-three per cent of the group were young people, 
predominantly males Cough and fever i\ere common 
symptoms but physical signs were negligible The 
sedimentation rate was usually normal Other labora- 
tory findmgs are not discussed 

In most cases the shadow cleared m two to four 
weeks, in a few it lasted as long as tv o months 

The authors are vague about the diagnostic possi- 
bilities, but they beheve that most of their cases were 
related to an upper respiratory mfection One note of 
wammg is sounded The diagnosis of pulmonary 
tuberculosis in surveys among the apparently healthy 
often needs a great deal of caution, particularly when 
the shadow is in the middle or low er lobes Serial films 
may show disappearance of the lesion in two to four 
weeks This is the most significant differential diagnos- 
tic criterion 

Four tables Edw'ard E Levine, M D 

Dearborn, Mich 

On the Different Forms of Phthisiogenous Infiltrates 
and the Development of Phthisis Niels Christiansen 
Acta radiol 30 17-36, Aug 31, 1948 

The author discusses the history of the discovery of 
tuberculosis as a distinct entity and reviews the work 
done in this field, with special emphasis upon Scandma- 
vian contributions The different types of infiltrative 
processes formmg the startmg point for tuberculosis as 
manifest radiologically, are listed under three headings 
exogenous, endogenous, and residual or mterval 
forms 

The primary complex is described as a caseous pneu- 
monia surrounded by the elementary tubercles (con- 
stituting the primary focus of the disease) in connection 
with regional hilar adenitis An allergy to the tubercle 
bacillus is set up by this pnmary complex 

The caseous content of the primary focus may pene- 
trate into a bronchus and be expectorated \n toto, it 
may mdurate and calcify, it may penetrate a bronchus 
and produce a bronchogenous spread of the disease, or, 
lastly. It may be of a fulminating nature withm itself 
The author concludes that (1) most pulmonary 
tuberculosis develops either directly from pnmary m- 
filtrates or from early bronchogenous infiltrates, (2) 
that tuberculosis may develop from persistent foci sub- 
sequent to hematogenous spread, (3) that apparently 
inactive infiltrates in periods of reduced resistance may 
reactivate and form a fulminating, destructive tubercu- 
losis 

Several cases are reported 
Nineteen roentgenograms 

Joe B Scruggs, Jr , M D 
Lniversity of Arkansas 

Pulmonary Tuberculosis m the Old F J Hebbert 
Lancet 2 247-240 Aug 14 1948 
A studj w as made of 69 cases of pulmonary tuberculo- 
sis in patients o\cr sixty years of age, from the general 
wards of a hospital with a fairly high admission rate of 
older patients Sixty of the patients were men This 
high percentage is attributed m part to the fact that 
many old men live in lodging houses and similar places. 


and of necessity go to the hospital with ailments which 
call for nursing Most of the men had done heavy 
manual work 

Cough, loss of weight, and hemoptysis were the 
pnncipal symptoms In 34 cases, or almost half, 
tubercle bacilli were found in the sputum by examina- 
tion of routine smears, in 30 cases which gave negative 
results, exammations were msufiicient to exclude the 
presence of tubercle bacdli 

Roentgen reports w ere available in 57 cases Fibroid 
disease was present in 29, bilateral in 16 Active (fibro- 
caseous) disease, sometimes accompanied by fibroid 
disease elsewhere, was found m 24 cases, this was bi- 
lateral m 8 Pleural effusion was observed m 5 patients, 
tuberculous bronchopneumonia m 2, extensive fibrosis 
with mediastmal shift m 4, diaphragmatic adhesions in 
1, bronchiectasis in 1 In 1 mmer anthracosis w ith a 
fibroid lesion was diagnosed 

No treatment beyond rest and symptomatic measures 
was employed, none of these patients were admitted to 
sanatoria 

The author believes that more attention should be 
directed to the problem of pulmonary tuberculosis in 
the aged, as this is often an active process with a high 
proportion of sputum-positive cases 

Tuberculosis in the Feeblemmded Peter A Theo- 
dos Am Rev Tuberc 58 237-249, August 1948 

The results of a study concemmg the mcidence of 
tuberculosis among patients m a 2,400-bed mstitution 
for the feebleminded are reported During the six-year 
penod from 1932 to 1938 it was found that each year, on 
an average, 28 4 per cent of deaths were caused by 
tuberculosis In 1938 and 1939 a total of 1,733 patients 
were intensively studied for evidence of this disease, 
of these, 81 6 per cent reacted positively to the tubercu- 
Im test Of the positive reactors 142, or 8 2 per cent, 
were found to have lesions characteristic of the reinfec- 
tion type of pulmonary tuberculosis and 77 of these were 
considered to have clinically significant disease The 
rate of tuberculous disease was found to be m duect pro- 
portion to the degree of mental deficiency, bemg highest 
in the idiot class 

Re-cxammation of the diagnosed cases seven years 
after the onginal survey showed that 60 6 per cent of 
the patients with clinically significant disease had died 
In those thought to have had healed disease, 17 2 per 
cent died from tuberculosis and an additional 17 3 per 
cent showed reactivation of their disease Smee the 
survey, 1,640 routme admission examinations have 
shown an incidence of 1 03 per cent clmically significant 
lesions 

The use of BCG vaccmation as a prophylactic 
measure should be considered in this type of mstitution 
where the infection rate is so high 

Seven tables, 1 chart L W Paul, M D 

University of Wisconsin 

Bronchial Tuberculosis Simulatmg Foreign Body m a 
Child One Year of Age Report of a Case Porter P 
Vinson Am Rev Tuberc 58 207-209, August 1948 

A case is reported in which bronchial tuberculosis 
produced the signs and symptoms of an aspirated foreign 
body of a one year old child The history suggested the 
possibility of such an episode, and roentgen examination 
revealed an obstructive type of emphysema inxolxmg 
the nght lung On bronchoscopic examination the 
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riRhi tmin bronchus u is [omul to be coiniiktelj oc 
clutkd b\ n nitiss of Knmtlnlion tissue Acid fast 
orfiiiiisins uirc found iti siained sections of tins tissue 
Two roeiitgi nogranis h W Padi , MD 

I'lueersitj of Wisconsin 

Blunt Trauma to the Thorax and Tuberculosis of the 
Lung P Masson Selmeir ined Wcluisclir 78 
f)77-ftel Jtil> 17, 104S (In Genmii) 

The author reports two cases m which n Idunt injure 
to the chest k-d to an actiee puhnonnry tuberculosis 
In the lirst case a lung abscess dc\ elopeal tw o w teks after 
a blow to the thora\ This npparciitlj iinoUcd an 
nia~ti\e tuberculous focus, ind the clinical picture 
changed from ih it of a t> pic d p% ogcnic abscess to that 
of a enecnioiis tuberculosis local improeemcnt 
followeal induction of pneiimothoras, but there was 
cross spread to the opposite Imig 

The second patient h id an actn e right apical tiibcrcu 
losisin lb41, with prompt clearing confirmed bj numer- 
ous fluoroscopic che-ck-ups Pour > ears later, following 
a powerful pull on the right arm, he had a hemoptysis 
beginning about fifteen minutes after the injury 
Subsequent symptoms were scanty, but si\ months 
later an acti\ c cae emous tuberculosis was demonstrated 
in the nght apex at the site of the old lesion 
Sot roentgenograms Lew is G Jacobs MD 

Oakland, Calif 

Treatment of Tuberculosis with Streptomycin Re- 
sponse of Certain Subacute and Chronic Types Kirby 
S Howlelt Jr and John B O'Connor Am Rev 
Tuberc 58 139-172, August 1948 
Results of a study on the effects of streptomycin in 
the treatment of certain types of subacute and chronic 
tuberculosis arc reported The two types which fur- 
nished most of the material for study were (1) chron 
ically unstable tuberculosis of limited extent with con- 
tinued activity and sputum positive for tubercle bacilli 
m spite of prolonged treatment by conventional 
methods (2) subacute and chronic disseminated nodu- 
lar pulmonary tuberculosis which faded to respond to 
treatment by bed rest 

In the first group streptomycin caused temporary 
improvement m most of the patients Response, how- 
ever, was not uniform, and relapses have already been 
observed in some cases In those patients with dis 
scrainated or nodular lesions the response was un- 
equivocal and marked The evidence suggests that m 
this type of disease streptomycin and continued bed 
rest may be all that is needed to produce arrest of the 
process provided collateral caseation or cavitation does 
not exist 

Twenty three roentgenograms 4 tables 

L W Paul, M D 
University of Wisconsin 


Minimal Requirements for Mass Radiography F C 
S Bradbury Lancet 2 293, Aug 21,1948 
Accordmg to the author there is a lower limit to the 
efficiency of mass radiography, below which it becomes 
uneconomical It is suggested that a practical measure 
of this lower limit would be the point where the survey 
leaves undiscovered more tuberculosis than it dis- 
covers On this basis it is shown that not less than 70 
per cent of any group to be surveyed should actually be 


examined to make the survey worth while This figure 
IS arrived at Iiy an nnnly sis of five surveys in Lancashire 
Cminly, Liighnd 

Photofluorographic Survey of 33,971 Apparently 
Healthy Persons In Greece Basil Papanicolaou 
Dis of Clicst 14 585-595 July-August 1948 

The author gives the findings in a mass survey in 
Athens, Greece of 31971 apparently healthy persons, 
selcctcel from the Anned Forces, students, personnel of 
Public Services, personnel of so-called ‘‘mixed enter- 
prises" (public utilities), factory workers and a special 
group including displaced persons, prisoners, registered 
prostitutes, etc The number included 6.611 females 
and 27,400 males, 1 091 persons, or 3 21 per cent, were 
found to have clinically significant tuberculosis The 
mcidciicc for miles was 3 28 per cent and for females 

2 93 per cent The males constituted 80 9 per cent of 
the cximiiiccs and provided 82 4 per cent of the clinically 
sigiiificint cases Their incidence curve increased with 
age, while among the females the highest incidence 
occurred between twenty and thirty years 

The incidence of clinically active cases for the vanous 
groups was as follows Armed Forces (13,682 ex- 
aminees), 1 64 per cent, students (3,658 examinees), 

3 38 per cent, public services (6,382 examinees), 4 62 
per cent, "mixed enterprises” (4,889 examinees), 4 97 
per cent, factoncs (3,328 examinees), 4 62 per cent, 
special group (2 132 examinees), 3 09 r>er cent The 
highest rate was observed among displaced persons, 
13 07 per cent 

Of the 1,091 cases, 607, or 55 6 per cent, were mini- 
mal, 416, or 38 1 per cent, were moderately advanced, 
08, or 0 3 per cent, w ere far advanced Newly dis- 
covered cases numbered 732 (67 per cent) , of these 45 
per cent irere moderately advanced and 9 per cent far 
advanced 

On the basis of the statistical findings, the mcidence 
rate of tuberculosis among the urban population of 
Athens is estimated to be about 3 6 per cent 

Three charts, 3 tables 

Henry K Taylor, M D 
New York, N Y 

Benign Pulmonary Histoplasmosis A Case Report 
With a Bnef Review of the Literature Hollis E 
Johnson and Randolph Batson Dis of Chest 14 517- 
624, July August 1948 

In a 64-year old farmer, of Northern Alabama, a 
roentgenologic diagnosis of pulmonary tuberculosis 
with cavitation ivas made There was no history of 
contact with the disease, and repeated sputum examina- 
tions and sknn tests (0 1 mg and 1 0 mg O T ) for 
tuberculosis were negative A skin test using 1 0 mg 
coccidioidm was also negative, but a histoplasmm test 
(0 1 c c of 1 100 dilution) was positive, and colonies of 
Htstoplasma capsulatum were found m the sputum 
The patient did well under rest and general supportive 
measures The disease was limited to the lungs and 
apparently was benign in character 

Very little is known of the pathogenesis of histo- 
plasmosis The organs most frequently involved are 
the spleen, liver, visceral lymph nodes, lungs, bone 
marrow, oral mucosa, adrenals gastro mtestinal tract, 
penpheral lymph nodes, kidneys, and larynx The 
symptoms vary With pulmonary mvolvement, they 
are similar to those of pulmonary tuberculosis Histo- 
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plasmosis should be considered as a possibility wherever 
there is fever, nodular or ulcerated lesions of the skin or 
raucous membranes, generalized lymphadenopathy, 
hepatosplenomegaly, anemia, leukemia, and a low blood 
pressure 

One roentgenogram, 1 table 

Henry K Taylor, M D 
New York, N Y 


Silicosis Carl E Ervin, Dale C Stable, and Peter 
B Mulligan Pennsylvania M J 51 1209-1214, 

August 1948 

Silicosis among coal mmers "is undoubtedly the most 
important occupational disease confronting the physi- 
cians of Pennsylvania ” All miners are apparently not 
equally susceptible to "mmer’s asthma.” and it is the 
opmion of the essayists that mouth breathers develop it 
more readily because part of nature’s defenses have been 
by-passed When one studies the defense mechanism of 
the respiratory tract, it is not surprismg that individuals 
can withstand great quantities of dust through long 
years of exposure In arrivmg at a diagnosis of silicosis, 
one must be sure that the cause of the patient's com- 
plaints IS not arteriosclerosis or one of the many de- 
generative diseases common to men after the age of 
fifty or sixty 

It has been determined that, m order for silica to be 
harmful, it must occur in excess of 6 million particles, 
per cubic foot, measuring less than five microns 

The reaction of lungs to silica dust has been exten- 
sively studied It appears that where sdica concentra- 
tions become too high, the phagocytes collect m aggre- 
gates, break down and become necrotic The necrotic 
areas become fibrous and, as they mcrease in number, 
coalesce These areas become connected by fibrous 
bands, which result in coUapse of the air sacs between 
them 

Acute sihcosis may occur and cause death in two or 
three years The only x-ray finding in such cases is a 
generalized haziness of both lungs This occurs only 
after exposure to great concentrations of silica dust 

The usual begmnmg complamts are shortness of 
breath, cough and weight loss The chest fihn first 
shows discrete nodules which, as pointed out above be- 
come larger and more numerous The normal lung be- 
comes eventually emphysematous Spontaneous pneu- 
mothorax may follow rupture of pleural blebs 

The diagnostic aspects of the disease are discussed at 
length 

Two roentgenograms 

Joseph T Danzer M D 
Oil City Penna 


Silicosis as Tiewed by an Internist W Bernard 
Yegge Da of Chest 14 560-567, July-August 1948 
discusses the etiology, symptomatology, 

TticIiiHpH and treatment of sdicosis 

«i ^e article are case histones with roent- 
conditions sunulating silicosis, 
variations m the character of the lesions followmg al- 

extension of the lesions after 
rcmo-ral from exposure and also cardiac and tubercu- 
lous complications In one case a cardiac decompensa- 
tion uas dia^OTed silicosis because of the occupation 
m another a polycythemia and cardiac failure were the 
disabling factors even though silicosis uas present and 
tn a third a ilicosts was incorrectly diagnosed as lung 


tumor Two patients with six years of occupational 
exposure showed considerable differences in the roent- 
gen appearances of the silicotic lesions 

It IS pomted out that not all persons exposed to silica 
develop silicosis, also that symptoms and physical signs 
may be lacking m the presence of advanced silicotic 
lesions 

Twenty -eight roentgenograms 

Henry K Taylor, M D 
New York N Y 

Primary Atypical Pneumonia Roentgenographic 
Course, Complications, Recovery Rate, and End Re- 
sults Alvin C Wyman Dis of Chest 14 568-579, 
July-August 1948 

The etiologic factor of a pulmonary inflammatory 
process is a clinical problem, and not radiological The 
roentgenogram is an aid in detemunmg the location and 
extent of the process, the efficacy of therapy, the re- 
covery rate, and the presence of complications and 
sequelae The present study is a statistical analysis of 
865 cases of atypical pneumonia occumng at a large 
naval recruitmg center The object of the study was 
to determme from a roentgenological pomt of view 
whether the distribution of mvolvement m pnmary 
atypical pneumonia of unknown etiology bore any rela- 
tion to the course of the disease the presence of com 
plications, the rate of recovery, and the end results 
The patients were all males, rangmg in age from seven- 
teen to thirty-five years 

The study revealed that there is little predictability 
m any case The distribution of mvolvement was 
found to bear no notable statistical relationship to the 
course, including the mcidence of recurrence and rem- 
fection In 676 cases or 79 1 per cent, a smgle lobe was 
involved, m 75 2 per cent of all the cases there was 
mvolvement of one or both lower lobes, with almost 
equal incidence m the other three lobes The general 
over-all average roentgenographic recovery time was 
15 2 days, with no correlation between lobe involved 
and recovery time in uncomplicated cases An average 
of four days more was required for clearing if pleurisy or 
effusion were present Complications developed m 
108 cases pleurisy m 35, pleural effusion m 64, atelec- 
tasis m 6, subcutaneous emphysema m 1, pericardial 
effusion m 1, pneumothorax m 1 The end-results 
showed complete cleanng m 778 or 90 9 per cent, pleural 
thickening m 48 or 6 6 per cent localized fibrotic changes 
in 12 or 1 4 per cent, unproved bronchiectasis m 13 or 
1 6 per cent, and proved bronchiectasis m 4 or 0 5 per 
cent 

Eight tables Henry K Taylor, M D 

New York, N Y 

Chrome Nonspecific Suppurative Pneumonitis A 
Report of Ten Cases Richard D Kershner and W E 
Adams J Thoracic Surg 17 495-611, August 1948 

Ten cases of chronic lung disease are reported which 
the authors believe must be differentiated from tubercu 
losis bronchiectasis, lung abscess, and bronchiogenic 
carcinoma The onset is insidious and the main symp- 
toms are productive cough, hemoptysis, and chest pam 
Duration of symptoms varied from three months to 
twenty-tu o years There is very little weight loss, and 
the patients do not appear chronically ill A low grade 
fever is a common findmg The etiology is unknown 
Bronchoscopy shows inflammation of the bronchial 
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imico-yi niul pus in the bronchi in the nnohed areas 
RoenlKcnogrnus as i nilt. show n rather dense lesion, 
poorlj defined, fnirl> hirce, nsnallj sniKle and confined 
to one or two lobes The dilTerenti \1 diagnosis is not 
leossible from roentgenograms alone and cm be made 
with certamts onl> b> biopsj Rccommcndcel treat 
meat Is surgical remo\ vl, which proeluccs good results 
Twchc roentgenograms, 1 photograph, 3 photo 
micrographs, 1 tables 

llAROI n O PrTKRSON, M D 
Uin\ersit> of Minnesota 

Acute Diffuse Interstitial Fibrosis of the Lungs Re- 
port of a Case Hciijamm P Potter and Isadore D 
Gerber Arch Int Med 82 113-12*1, August lO’lS 
In 1!)-14 Hainman and Rich (Bull Johns Hopkins 
Hosp 74 177 19-14 Ahsl m Radiologj 43 405, 

1944) appheel the term acute diffuse inlcrstitnl fibrosis 
of the lungs to a comparatieeK rirc condition charac- 
tenred b> an acute clinical course termmatmg fatnllv 
Potter and Gerber report another case, bringing to C 
the number described to date The predominant sjoiip- 
tonis arc progressise dj'spnea, ejanosis and harassing 
non productive cough with death m respiratorj failure 
or in failure of the right side of the heart The chanc- 
tcrislic pathologic feature is diffuse fibrosis of the 
ahcolar walls with little mvobement of the aheolar 
lumen 

The paucitj of pulmonary signs on physical cvanima- 
tion in Mcw of the subsequent anatomic findings is ex- 
plained bj the fact tint the lesion is predominantly in- 
terstitial in location A fairl> constant finding is that of 
harsh breath sounds The presence of crackling and 
moist rfiles, together w ith intensified or distant breath 
sounds, ma> be due to the focal bronchopneumonia 
present m some instances in association w ith the inter- 
stitial fibrosis The disparity between the physical 
findings and the roentgen appearance is not sur- 
prising, since similar features have been noted in so 
called virus or atypical pneumonia, m which the 
anatomic lesion is also predominantly in the interstitial 
tissue, usually about the bronchi 

Five roentgenograms, 1 photograph, 5 photomicro 
graphs 

Pulmonary Paragonimiasis Alvin J B Tillman and 
Harry S Phillips Am J Med S 167-187, August 
1948 

Twelve cases of paragonimiasis were encountered in 
the Phihppine Islands among approximately 250 
guerillas hospitalued for observation of tuberculosis 
Coexisting tuberculosis and paragonimiasis were es- 
tablished m 4 of these 12 cases 

Eleven patients showed involvement of the lung m 
the initial roentgenogram of the chest The twelfth 
showed extremely heavy peribronchial markings in the 
initial film and ten days later an area of parenchymal 
infiltration The changes seen could be divided roughly 
into two groups m one group the mvolvement was 
massive and large areas of density were present (6 cases) , 
in the second group the changes were diffuse and the 
lesions were small, soft, and generally multiple (6 cases) 
The nght lung and the lower lobe were more frequently 
affected than the left lung and the upper lobe Both 
lungs ivere involved m 6 patients Invasion of a single 
lobe was seen m only 4 patients 

The massive lesions in which the \ ray shadow mdi- 


cated consolidation, abscess cavity, or fluid had no dis- 
cernible specific characteristics suggesting the presence 
of paragoniiiiiasis Frequently small areas of infiltra- 
tion were present m the upper lobes m these cases, lead- 
ing to a diagnosis of tuberculosis In one case these 
shadows prcccilcd the onset of fluid and were associated 
with the presence of both tubercle bacilli and typical 
o\ i In another case the shadows followed the appear- 
nnee of fluid and w ere also associated w ith both tubercle 
bacilli and ova Witliin tw o months after therapy these 
small areas of in\olvement were markedly diminished 
III size in the first case and had entirely disappeared in 
the other A small area of infiltration was seen in two 
other cases complicated by fluid In neither of these 
were tubercle bacilli found, m one, typical ova were re- 
peatedly recovered from the pleural fluid 

The etiology of the x ray shadows m these cases must 
remain in question iii the absence of pathologic examina- 
tion and prolonged follow -up The resolution of the 
lesions m such short periods of observation, if tubercu- 
lous, seems most unusual Tubercle bacilli were found 
only rarely in spite of assiduous search, and the dis- 
appearance of o\a and decrease of sputum roughly 
paralleled the clinical and \ ray improvement It is 
likely that the association of tuberculosis and para- 
gonimiasis contributed to the roentgenologic picture, 
but tlie subjective relief and decrease of pulmonary- 
symptoms follow mg emetine suggest that the role of the 
fluke was the more important in this respect 

Paragonimiasis may simulate tuberculosis closely 
and should be considered in the differential diagnosis of 
hemoptysis in personnel who have been in endemic 
regions Paragonimiasis may also produce serum pro 
tcin changes and transiently positive serologic tests for 
syqjhilis 

Treatment of this disease is still far from satisfactory 
Emetine hydrochlondc relieved subjective symptoms 
promptly in the authors’ cases, but it had only a slight 
effect on the pulmonary disorder as indicated by roent- 
gen findings in the period of observation 

Four roentgenograms, 3 tables 


Basal Broncho-Esophageal Fistulae with Pulmonary 
Abscess P Santy, F Paliard M Bfrard, P Galy and 
J Dumarest J franf mfed etchir thorac 2 351-359, 
1948 (In French) 

The pathogenesis of broncho-esophageal fistulae as 
reported m the literature, is quite varied, mvolvmg such 
factors as cicatricial contractions, various types of m- 
flammatory diseases, and especially bronchial and 
esophageal cancer Only a small number of these 
fistulae have been found m relation to the ‘ traction” 
esophageal diverticulum of Zenker 

Traction diverticula are almost always found at the 
level of the tracheal bifurcation or below, on the nght 
side They are now generally believed to be of inflam- 
matory or cicatncial ongm Among the mediastinal m- 
fections most hkely to produce these localized tractions 
of the esophageal wall are the penbronchial adenop- 
athies especially those of tuberculous character At 
autopsy the diverticular sac is found lined by epithelium 
except for its floor, which is made up of fibrous or lym- 
phoid tissue From the bottom of this sac a fistulous 
tract sometimes develops followmg long penods of 
alimentary stasis or mfection, endmg m the air pas- 
sages, the pleura, or other neighbonng structures 

Two case histones are presented m which a primary 
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infection type of tuberculosis had occurred FoUowmga 
latent period of rears some dvsphagia developed charac- 
terized chiefly by parorysms of cough after swallomng 
liqmds Eventually a suppurating pneumonitis oc- 
curred with frank abscess formation Huoroscopy with 
a thm banum suspension revealed broncho-esophageal 
fistulae ongmatmg from an esophageal traction 
diverticulum Swallowed methylene blue was recovered 
m the sputum A surgical cure was effected m both 
patients 

Sk other cases from the literature are summarized 
Four roentgenograms E SAViGxtc, M D 

Detroit, ^Iich 


Exploratory Thoracotomy m the Management of 
Inthrathoracic Disease John B Grow, Alartm D 
Bradford, and Hugh Alahon J Thoracic Surg 17 
4ST-493, August 194S 

Mass x-ray chest surveys have now been used to such 
an extent that almost everyone has had an opportunity 
to be exammed From these surveys 1 4 per cent are 
found to have tuberculosis Approximatelv one m 
eighty-nme show abnormal non-tuberculous findmgs 
It IS the final diagnosis of these latter cases that presents 
a serious problem From the authors experience m 200 
exploratory thoracotomies, they have armed at the 
foUowmg conclusions 

The history and physical exammation are of bttle 
value m making a deJtoitive diagnosis early Bronchial 
secretions stamed and exammed by competent observers 
will diagnose a large number of the carcmomas early 
Other lesions such as tuberculosis, coccidioidomycosis, 
histoplasmosis infectious mononucleosis and blood 
dyscrasias may or may not be diagnosed by laboratory 
methods 

X-tay diagnosis is of almost no value m definitely 
statmg the cause of the abnormahty seen on the films 
Exceptions are dermoid cjrsts contammg teeth, aneu- 
rvsms shown bv diodrast, and diaphragmatic hernias 
demonstrated bv diagnostic pneumoperitoneum Bron- 
choscopy can be expected to diagnose less than 30 
per cent of all lung carcinomas, and m many of these it 
will be too late to hope for a cure with surgery 

Diagnostic x-ray therapy is condemned because 
(1) all mahgnant Ivmphomas do not respond, (2) many 
benign lymphadenopathies and resectable mahgnant 
lesions of the thymus do respond leadmg to an erroneous 
diagnosis f3) the prognosis m localized mediastinal 
Ivmphoma mav be better with both surgery and radia- 
tion (4) the prompt establishment of a histologic 
diagnosis expedites imtiation of correct treatment. 

The risk of exploratory thoracotomy is now so mini- 
mal that the authors fee] it is the procedure of choice 
when an absolute diagnosis cannot be obtained by 
laboratorv methods or biopsies Tables show the types • 
of teions encountered m the 200 explorations 

Twentv roentgenograms 3 tables 

Harold O Peterson M D 
krmersitv of Almnesota 


Nonmahgnant Intrathoracic Lesions Simnlatm 
Bronchogemc Caxcmoma. Report of 30 Operate 
Cases Lyman A Brewer III W fifred M G Jone 

and F^ S Dohey J Thoracic Surg 17 439-46; 
August J04S 

The author, re^cw 30 cases of non-malignant lun 
disease lu the lung was renio\ed because canct 


could not be ruled out preoperatn ely In this group 
there were 20 inflammatory conditions 6 benign tumors 
and 4 developmental abnormahties After a careful 
studj of the climcal and x-ray findmgs the authors are 
forced to admit that most often the differentiation be- 
tween peripheral cancer and non-mahgnant conditions 
cannot be made without exploratory thoracotomy 
Twenty-seven of these 30 patients were ciued by the 
surgery, 2 were unimproved and 1 died The authors 
feel the treatment of undiagnosed lung lesions is similar 
to the treatment m cases of suspected carcmoma of the 
breast, namely, exploration biopsy and radical excision 
if cancer is proved 
Two charts, 42 drawings, 6 tables 

Harold O Peterson, ]M D 
University of ilinnesota 

Boeck’s Sarcoid Observabons on Seven Patients, 
One Autopsy Gaylord S Bates and John hi Walsh 
Ann lut Med 29 306-317, August 194S 

The clmical records of 7 patients with Boeck’s sarcoid 
are reviewed and the postmortem findmgs m one case 
with extensive mvolvement of the myocardium are m- 
cluded The diagnosis of the disease is usually not 
difficult and its infrequent recogmtion is to be explamed 
by the fact that few phvsicians hai e made its acquaint- 
ance 

As to the roentgen findmgs, 5 of the patients in this 
senes showed widened hilar shadows mterpreted as 
evidence of enlarged lymph nodes and this picture is be- 
lieved to be an early and important feature of the 
disease In one case there was peribronchial mottlmg, 
regarded as indicatmg mvolvement of the lung 
parenchyma 

The following pomts are also made (1) An elevated 
serum protem and hyperglobulmemia may serve to 
suggest the diagnosis of Boeck’s sarcoid (2) Biopsy 
provides the onlv certam method of identification An 
accessible lymph node will alwavs eventually provide 
the necessary specimen (3) The histologic features of 
sarcoid are definite and usually unmistakable. (4) An 
elevated sedimentation rate may be an accurate measure 
of the activity of this disease. (5) A persistent tachy- 
cardia should be a wammg that the myocardium has 
been mvaded 

Six illustrations, 3 tables 

Besmer-Boeck-Schanmann Disease with Typical 
Osseous Lesions, Diabetes Insipidus, and li^dely 
Disseminated Tuberculosis, Showmg a Remarkable Re- 
sponse to Streptomycm C Gemez-Rieux, A Breton, 
Bonte, and Delwaulle J frang. m&l et chir thorac 2 
376-3S7, 1948 (In French) 

The case history of a 23-year-old woman is presented 
For nearly ten years she had been almost continuously 
ill with a variety of symptoms When seen by the 
authors she presented a bilateral macular choroiditis a 
severe diabetes insipidus a drainmg tumor of the body 
of the sternum an arthritis of the right elbow and right 
hip a deformity of the left mdex finger and a chrome 
cough She was debilitated and malnourished, with 
anorexia and dailj fever reaching as high as 100° 
Roentgenograms revealed the tvpical appearance of 
mihary tuberculosis m the lungs and numerous bony 
lesions characteristic of Boeck s sarcoidosis m the skull, 
the scapulae the ribs the pelns and the hips The el- 
bow joint the hip jomt and the body of the sternum 
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•sliownl tulwrculoit'' k'-ioiis niul pus nspiriitcd from 
thtst sitts j itldwl liibirtlc 1) ii-illi uhtcli i)ro(luce(l <1(. Uh 
from tubtrculosis in iiijcctwl Ruiiit - 1 pigs 
Striptoinjcm •“ C” >" i pi-no<I of sL\cn 

tctn <1 lx’s — prmluci-d conipktc disijipc ir incL of the 
pubuomr}' lesions nnd n iinrked improMmLiil in both 
Uk tubcandons ond snrcoid bone lesions 
The nnthors siiecnhtc nbont -i possible eliologic con 
ncction betneen tnbtrcnlosis snrcoidosis, and benign 
Ij mpliognnnloin itosis 

Eight rocntgciiognins 1' M Samcnac, MD 

Detroit Mich 


Rationale of a Functional Treatment for Dilated 
Bronchi Jacques Del inie, Rene Sausage, and Erancis 
Mcunicr J franc ik nitd ct cliir tliorac 2 44 1-450, 
1948 (luEreneh) 

On careful cxaiuinaliou of surgical and autopsy 
specimens of lungs showing bronchi il dilatation, a 
goodlj number res cal complete denudation of the 
bronchial epithelium while others show nii intact 
epithelial lining with CMdencc of considerable h>pcr- 
trophj of the entire mucosa In the latter ts-pc of case 
the epithelium is made up of a large proportion of 
mucus producing cells piled up so profuselv on the base 
raent niembranc that the epithelium shows a polytxnd 
or villous nrchitccturc Furthermore the tunica propria 
is rich m cells and blood \csscls all contributing to the 
hypertrophj Patients with such changes frcqucntl> 
cxpe-ctorntc large amounts of sputum which, on stain- 
ing, IS predominantly mucous instead of purulent 
Their exacerbations and remissions arc not necessarily 
correlated to bouts of infection but follow a w idc varict> 
of precipitating factors It was thought that the 
pathologic changes in such cases arc not necessarily 
irreversible Yet under the prevailing forms of treat- 
ment, these patients were subjected either to radical 
pulmonary surgery or to a somewhat passive form of 
treatment 

Numerous controversial theories have been advanced 
to e.\platn dilatation of the bronchi The authors be 
lieve that because all elements of the lung arc in- 
volved — museular, vascular, and supportive — the vege- 
tative nervous system must necessarily play an im- 
portant role They consequently began to dissect 
numerous cadavers in order to trace vegetative nerve 
fibers to the lung These revealed a rich anastomosis 
between the stellate ganglion m the neck and the upper 
portion of the phrenic nerve The phrenic nerve trunk 
cames these autonomic fibers for a distance and they 
are then distnbuted to the pulmonary parenchyma 
An attempt wras therefore made to block both the 
phrenic nerve and the stellate ganglion in the category 
of patients described above Interruption of either 
nerve structure alone proved theoretically and prac- 
ticaUy to be unsatisfactory but when block of both the 
nerve and the ganglion was performed, seven out of 
twelve selected patients obtained practically complete 
relief of their expectorations two obtained considerable 
relief while three were failures All patients had definite 
bronchial dilatation with copious amounts of mucoid 
sputum After relief of symptoms bronchograms m 
every instance showed persistent dilatation of the 
bronchi 

Four roentgenograms 2 photomicrographs 3 dia- 
grams E M Savignac, M D 

Detroit Mich 


Retrocardiac Bronchiectasis Robert G Bloch, Louis 
I S iiidock, and Earl B Mitchdl Am J Roentgenol 
60 219-224, August 1948 

In n senes of 00 cases of broncliicctasis, 47 showed uni- 
iiilcral mxohcmtnt, and m 39 of tlicse tlie disease was 
III the left low cr lobe Left lower lobe iiivofvement was 
also prcdomiii iiit m a considerable number of bilateral 
casts The predilection for this site is attributed to the 
traction cITcct of pericardial adhesions that have re- 
sulted from tile previous primary pulmonary infection 
rather llian to tlic configuration of the bronchial tree 

The important diagnostic aspect of these observations 
lies III the fact that iii routine roentgenograms of the 
chest the greater part of the lung field represented by 
the left lower lobe is obscured by the cardiac shadow, 
with the result that bronchopulmonary findings may be 
absent or minimal Only bronchograms can reveal the 
true extent of the disease 

Routine chest films and bronchograms are repro 
duced, the former showing minimal findings and the 
latter revealing massive bronchiectasis behind the 
cardiac shadow A number of charts are also included 

J D Calhouv, M D 
Univcrsitv of Arkansas 


Spontaneous Mediastmal Emphysema and Pneumo- 
thorax Arthur J Draper Am J Med 5 59-68 
July 1948 

A case of spontaneous mediastinal emphysema with 
left pneumothorax in a 23 year old male is reported 
Only 42 cases of spontaneous mediastmal emphysema 
have been recorded in the literature, but it is thought 
that the condition is much more common than this 
figure would mdicate Spontaneous pneumothorax 
appears to be far more prevalent Both occur chiefly m 
young men In 186 cases of spontaneous pneumothorax 
reviewed, a history of exertion was present m less than 
one third 

In the 42 cases of spontaneous mediastmal emphy- 
sema recorded, chest pam was the chief complamt as- 
soaated with dyspnea in 29 cases The most distinc- 
tive clinical sign is a peculiar sound beard over the 
heart which has been described as a “crunchmg, 
crackling clickmg or bubblmg or churning noise" 
synchronous with the heart beat Dimmution or 
obliteration of cardiac dullness upon percussion was re- 
ported m about one thud of the cases Subcutaneous 
emphysema of the neck or outer chest wall conclusive 
evidence of mediastmal emphysema, was detected in 
only about 26 per cent 

The signs of spontaneous pneumothorax may be sum- 
marized as follows respiratory lag on the affected side , 
slight increase m resonance over the affected area, 
dimmished to absent breath sounds and vocal or tactile 
fremitus and, possibly, displacement of the mediastinum 
away from the affected side 

Air within the mediastmum has been demonstrated 
roentgenographically m 38 per cent of the reported 
cases of spontaneous mediastmal emphysema In the 
anteroposterior view the characteristic finding is a thin 
line of density parallel to the border of the heart, usu- 
ally the left border Lateral views may show air 
pocketed between the anterior border of the heart and 
the chest wall Oblique views are valuable m revealmg 
air m the postenor mediastmum All three views 
should be taken in cases of suspected mediastinal 
emphysema 
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A review of the cases of spontaneous mediastinal 
emphysema shows that in 23 cases (55 per cent), left 
pneumothorax was present upon x-ray examination 
Although usually small and confined to the apical por- 
tion, the area of pneumothorax may be large, causmg 
40 to 75 per cent collapse of the afiected lung 

The outstandmg roentgen findmg m spontaneous 
pneumothorax is, of course, presence of air m the pleural 
cavity It IS emphasized that au may be missed m 
mdd cases unless a film is taken at expiration Rarely 
will a lateral film show pneumothorax m those patients 
m whom the collapsed lung is plastered against the 
posterior wall of the pleural cavity Fluoroscopy alone 
IS not a reliable method of demonstrating pneumothorax 
Atelectasis is always present to some degree, usually 
mvolvmg the upper lobe of the affected lung A small 
amount of flmd is observed in the costophrenic smus m 
about one-half of the patients with spontaneous pneumo- 
thorax Any measurable quantity of fluid should 
arouse strong suspicions of tuberculosis or, much more 
rarely, of hemopneumothorax Adhesions are rarely 
observed m spontaneous pneumothorax and their 
presence suggests the possibility of tuberculosis 

Therapy is prmcipally supportive, although aspira- 
tion of trapped an may be mdicated m severe cases 
Whfle recurrences are common, the prognosis m uncom- 
plicated cases IS uniformly good 
Two tables 

Question of Cardiac Hypertrophy in Residents of 
High Altitudes Gonzalo Esguerra Gkimez JAMA 
137 1297-1301 Aug 7, 1948 
The city of Bogota, capital of Colombia, is 8 016 feet 
above sea level Smce conflicting conclusions had been 
announced regardmg cardiac hypertrophy and m- 
creased heart size at this altitude a study was made of 
480 normal inhabitants of the city A teleroentgeno 
gram of the chest was taken at 6 feet and the transverse 
diameter of the heart correlated with the height and 
weight according to the method of Ungerleider and 
Clark The resultmg distribution of figures was exactly 
the same as that of Ungerleider and Clark The findmgs 
withstood various statistical tests Electrocardiograms 
were also normal Residence m Bogota, therefore, is 
believed not to contribute to enlargement of the heart 
Three charts Paul W Roman, M D 

Baltimore Md 

Hoarseness m Heart Disease J Lawn Thompson, 
Jr and Albert D Kistin Ann Int Med 29 259-273, 
August 1948 

Late recurrent laiymgeal nerve palsy m association 
with the heart disease is apparently very uncommon 
It has been reported in mitral stenosis coronary arterio- 
sclerotic heart disease with congestive failure, and con- 
genital heart disease with pulmonary artery dilatation 
Frotn a review of the cases in the literature it is appar- 
ent that ddatation of the pulmonary artery is the prime 
cause of the nerve mjury Other common cardiovascu- 
lar abnormalities causmg left recurrent laryngeal nerve 
palsy (manifested by hoarseness) are aneurysm of the 
arch of the aorta and aneurysm of the mnommate or 
subclavian arteries Two cases of rheumatic heart 
disease are recorded here m which the only complamt at 
time of hospitalization was hoarseness In one autopsy 
fii dings and in the other angiocardiographic studies 
furnished evidence favoring the conception that pul- 


monary artery dilatation is the major mechanism m the 
compression and subsequent degeneration of the left re- 
current laryngeal nerve 

The authors do not believe that the association of left 
laryngeal nerve paralysis and heart disease is purely 
comcidental as has been suggested by some Opposed to 
such a view is the fact that the incidence of mitral 
stenosis is ten times as great in cases of recurrent 
laryngeal paralysis as m the general hospital population 
and also that m cases of rheumatic disease it has heen 
found to be mvanably the left nerve that is affected 
It thus appears that the paralysis is in some ivay a duect 
result of the heart disease. The exact pathogenesis, 
however, is in doubt Some writers believe that en 
largement of the left atrium is a factor, and this was 
present to some degree m both of the authors’ cases 
Laryngeal nerve paralysis has been observed, however, 
m the absence of any significant left atnal enlargement, 
which would tend to minimize the importance of this 
factor 

Another point which is difficult of explanation is the 
frequency of pulmonary artery dilatation and the mfre- 
quency of left laryngeal nerve paralysis It is possible 
that there is mdividual variation m susceptibility of the 
nerve to pressure and that in most mstances it with- 
stands pressure from a dilated pulmonary artery without 
functional derangement 

Three roentgenograms, 3 photomicrographs, 2 
photographs Stephen N Tager, M D 

Danville, 111 

Congemtal Heart Disease A Rae Gilchrist 
Edinburgh M J 55 385-399, July 1948 

An outlme is given of the disturbed circulatory 
dynamics of the more common congenital malforma- 
tions On this are based the radiologic pattern, the 
physical findmgs, and a rational therapy The differ- 
ent types of congenital heart disease are illustrated by 
excellent roentgenograms and diagrams showing the 
circulatory disturbance m each instance So many 
articles have appeared m the literature recently on this 
subject that space will not be devoted to a detaded 
abstract 

Fourteen roentgenograms, 7 diagrams, 2 photo- 
graphs 

Double Aortic Arch Report of Two Cases W illis J 
Potts, Stanley Gibson, and Robert Rothwell Arch 
Surg 57 227-233, August 1948 

Double aortic arch presents a characteristic clinical 
picture of laryngeal stndor and difficult respiration 
shortly after birth The sjunptoms may be intermittent 
or may vary with the position of the infant Asthma- 
like wheezing cyanosis suprasternal retraction and 
attacks of unconsciousness are common Respiratory 
mfections are frequent As the child becomes older, a 
chronic non-productive cough like the bark of a sea lion 
is characteristic Dysphagia is the rule, and regurgita- 
tion leads to attacks of coughing The symptoms 
closely resemble those of thymic enlargement, and x ray 
therapy is often given these patients on such a diagnosis 

Fluoroscopic and radiographic exammation shows a 
characteristic picture On contrast study the esophagus 
presents a concave defect on the posterior aspect at the 
level of the aortic arch Bronchographic or broncho- 
scopic examination demonstrates a depression of the 
trachea just above the carma 
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Tin. niiotiinh is due lo persistence of the right norlic 
irch from the embrjoiiic>itnge, tiiul i<^ clinricterizcd bj ft 
sphltiiig of the aortft into two br inches, which encircle 
tile tracheft and esophageii, be>ond which they reunite 
The ftiitcnor limb is iisinll> the snmllcr ind ninj be 
eestiginl but in one of the nuthors’ cases the reverse w as 
true, so that the msunicicnt exploration led to failure to 
correct the defect, with siilisectucnt death of the child 
Siirgiciil di\ ision of the anterior limb in a second cftsc led 
ton good result 

One roentgenogram, 1 dnwings 

LrwisG jACons, M D 
Oaklind, Calif 

Erosion of Ribs in Coarctation of the Aorta A Note 
on the History of a Pathognomic Sign William Dock 
Brit Heart f 10 1-18-140, July 1048 Coarctation of 
the Aorta Review of Twenty -Three Service Cases 
Maurice Newman Ibid, jip IjO- 157 
In the first paper, a \cry short one. Dock points out 
that the priority of discoeery of nb notching in caarcta- 
tion of the aorta liclongs to Meckel, who published his 
work m 1827 An mtercstmg point in this connection 
IS tliat on the drawings published with the original 
paper the notches were shown on the upper instead of 
the lower border of the ribs It is believed that the 
artist was responsible for the mistake 
The second paper is an analysis of 23 cases of coarcta- 
tion discovered in men w ith war records (20 from World 
War II, 3 from At orld War I) while in service or upon 
discharge One case was diagnosed at autopsy after a 
dissecting ancury-sin had ruptured into the pericardium 
This patient had had no symptoms or signs of cardiac 
disability hax ing been passed tw ice for overseas duty 
He was twenty-nine years old at death, which occurred 
during a period of lease A second death occurred 
during operation for the coarctation, a third patient 
died of subacute bacterial endocarditis 

Of the 3 patients who served in the first World War, 1 
was dead but had lived to the age of sixty-cight In the 
last four years of life he had attacks of fainting because 
of heart block The other 2 men w ere still living, but 
with symptoms of heart failure, one at forty six and the 
other at fifty-four years of age 

Radiologically the most constant signs of coarctation 
were erosion of the ribs and absence or smallness of the 
aortic knob In the 22 cases for which roentgenograms 
were available 4 failed to show any erosion , 1 showed 
erosion of one clavicle but no rib involvement In only 
2 of the series was the aortic knob of normal size Car- 
diac enlargement was demonstrable radiologically in 16 
cases of the senes, but the degree of enlargement had 
no relation to the height of the blood pressure 

The long lives in the World War I cases and the few 
deaths in the World War II cases (though 5 patients 
were over thirty when the diagnosis was made) would 
tend to give this condition a more favorable prognosis 
than it has had m the past 

TThree tables Zac F Endress, M D 

Pontiac, Mich 

ViEuahzabon of Patent Ductus Arteriosus Botalli by 
Means of Thoracic Aortography G Jfinsson, B 
Brod6n, H E Hanson and J KameU Acta radiol 30 
81-90, Aug 31, 1948 

After a bnef discussion of the methods of angiocardi- 
ography and aortography used by other workers, the 


nuthors present tlicir own method — a modification of 
Rftdiicr’s (Acta radiol 29 178, 1948 Abst in 

Radiology 52 139, 1949) — in which the radial artery is 
catUclcnrcd and the dy c iniectcd into the aorta Three 
case reports arc presented 

The first patient w'as a 20 year old female w ith 
typical clinical symptoms of patent ductus and slowly 
fniling heart The catheter was introduced into the 
anterior sinus of Valsalva and 50 c c of 70 per cent 
diodrast w as injected Good visualization of the patent 
ductus was obtained It was 9 mm m diameter and 4 to 
5 mm long 

The second case w as tliat of a 47-ycar old male w ith a 
history of rheumatic infection m childhood The 
patient was found to have an enlarged, failmg 
lieart w ith a systolic and diastolic murmur rather than a 
true continuous murmur Blood gas analysis by heart 
catliclcnzatioii indicated a considerable admLxture of 
venous and arterial blood Aortography revealed a 
large patent ductus proceeding to the left branch of the 
pulmonary artery 

The third case was that of a white male of 26 years 
who had a strong continuous thnll and murmur in the 
second left intercostal space with some predominance 
of the systolic component Heart catheterization re- 
vealed excessive oxygen saturation of the pulmonary 
artery blood with an insignificant increase m mean pres- 
sure Aortography showed only a slightly increased 
opacity of the aorta following injection of the dye 5 cm 
above the semilunar valves The aortographic diag- 
nosis was intcrartenal communication possibly located 
near the base of the heart but the surgical diagnosis was 
a probable ruptured aneurysm of the sinus of Valsalva 
A patent ductus was not found 

The outstanding points in aortography of patent 
ductus artenosus as demonstrated by the authors’ cases 
arc (1) good visualization of the pulmonary artery es- 
pecially the left mam branch, and (2) visualization of 
the communication between the two vessels, although 
this last IS not as clear as could be wished 

Reproduction of films is excellent, although m the 
positive 

Five roentgenograms G Regnier M D 

University of Arkansas 

Heart Block m Osteitis Deformans C V Hamson 
and Bernard Lennox Bnt Heart J 10 167-176, July 
1948 

After seeing 2 cases of Paget’s disease (osteitis de- 
formans) with extensive calcification of the heart valves 
and rmgs which apparently caused complete heart 
block, the authors rexuewed their records and the 
literature for similar cases They found 13 cases of 
generalized Paget’s disease in their departmental records 
and 30 autopsied cases in the literature m which the 
heart was described or could reasonably be assumed to 
be normal In 6 of the former group and 11 of the 
latter valxailar calcification was present — that is, m 17 
of 43 cases This incidence — 39 per cent — was found 
to be five times that m a control series of 223 autopsies 
of similar age distribution 

The authors believe that the mcreased mcidence of 
calcification of the heart valves m osteitis deformans is 
attributable to the unduly labile calcium metabolism m 
that disease The deposit of calcium m the collagenous 
tissue mterferes with the conduction mechanism at the 
junction of the auricles and ventricles, produemg the 
block 
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Three roentgenograms, 2 electrocardiograms, 3 
photomicrographs, 2 tables, 1 chart 

Zac F Endrbss, M D 
Pontiac, Mich 

THE DIGESTIVE SYSTEM 

Megaesophagus Detected Radiologically witnout 
Opaque Contrast Media Even and Barr6 J franc de 
m£d et chir thorac 2 467-469, 1948 (In French) 
The presence of a widely dilated esophagus gives a 
typical and characteristic shadow on chest roentgeno 
grams which can and should be recognized even before 
barium studies are made The shadow consists of a 
homogeneous semi opacity coursmg down the length of 
the mediastmum and occupying the posterior right as- 
pect of the chest The ingestion of barium of course 
gives the final proof 

Six roentgenograms E M Savigvac M D 

Detroit, Mich 

Traction Diverticulum at the Esophageal Mouth and 
Spondylosis D ef ormans of the Cervical Spine Umberto 
Cocchi Radiol elm 17 199-206, July 1948 (In 

German) 

This report is concerned with two cases in which trac- 
tion diverticula just above the upper esophageal orifice 
were associated with spondylosis deformans of the cer- 
vical vertebrae So far as the author could discover 
they are the first such cases reported The diverticula 
were symptomless They are permanent protrusions 
and are not to be confused with temporary protrusions 
from the lumen, or pseudo-diverticula, 

In order to verify any relationship between the 
spondylosis and the diverticula, a review of all cases of 
esophageal diverticulum m the author’s files was made 
as well as of 377 patients with miscellaneous conditions 
whose necks were studied mcidentally Spondylosis 
was found in 87 6 per cent =i= g 64 per cent of those with 
diverticula and m 78 9 per cent 9 36 per cent of a 
small group with normal esophaguses Of the control 
group of patients, 78 4 per cent ±51 per cent showed 
spondylosis These differences are not statistically 
significant, and the conclusion of the author is that no 
positive statement can be made on this pomt 
Two roentgenograms, 1 table 

Lbwis G Jacobs, M D 
Oakland, Calif 

Congemtal Varices of the Esophagus Sigvard 
Jonip Acta paediat 35 247-267, 1948 

A case of vances of the esophagus is reported The 
patient, first seen at the age of six months, had had at- 
tacks of vomitmg smee birth , sometimes the vomitus was 
streaked with light red blood As the child grew older, 
vomitmg became less and less, with mcreasmgly long 
periods between attacks of hematemesis The hver and 
spleen were never enlarged, and the blood pattern, 
except for slight anemia was normal Roentgen 
examination of the esophagus nhen the patient was 
three years of age revealed nmdmg tortuous vessels 
wth large, irregular rarefied sections and a remarkably 
wide lumen Fluoroscopy showed retarded evacuation 
Nothmg was found to account for the vances There 
was no evidence of mfcction of the navel, which might 
be the cause of vascular changes m the portal vem 
Nor were there changes m the spleen hver, or blood 


vessels such as are sometimes associated with infections 
hke erysipelas, whoopmg cough, diphtheria, etc The 
IV idal test was negative There was nothmg to suggest 
angioma on roentgen examination of the rest of the 
alimentary tract It is concluded, therefore that the 
condition was congenital 

Splenectomy has sometimes been performed to relieve 
the portal system but did not seem indicated m the 
present case, m which the symptoms were moderate and 
the risk of severe bleedmg slight 

Two roentgenograms 

Roentgen Signs of Esopnageal and Gastne Injury 
from Corrosive Poisons Ivfin Rodd Acta radiol 30 
105-128, Aug 31, 1948 (In German) 

The effects of mgestion of alkalme poisons are usually 
more dangerous and severe and more widespread m the 
gastro mtestmal tract than are those of acid poisons 
Usually both the esophagus and the stomach are in- 
volved However, it may often happen that only the 
esophagus is affected 

With acid poisons, the esophagus is commonly not in- 
volved and the damage is confined to the stomach It 
is also more common for an isolated pyloric scar to be 
caused by acids than by alkalis The pylonc scars are 
due to the lowered tone of the stomach and the altered 
viscosity of Its contents After ingestion of an acid 
poison, the mucosal pattern of the stomach may show a 
‘ honeycomb” appearance 

The duodenum is seldom mvolved in the case of acid 
poisonmg, and the author has seen lesions here only 
after alkali poisonmg 

It is not possible to differentiate between the scars due 
to acid or alkah poisoning and those due to other causes 
by roentgenological methods 

Twenty roentgenograms 

Pylonc Stenosis Caused by Ingestion of Corrosive 
Substances Report of a Case Howard K Gray and 
Chester L Hohnes S Clm North Amenca 28 
1041-1056, August 1948 

The authors present a rather complete review of the 
bterature on the mcidence of pylonc stenosis due to 
corrosive agents Hydrochlonc acid is most commonly 
reported to cause pylonc stenosis Sulfuric acid, though 
more frequently ingested, may not permit survival long 
enough for stenosis to occur 

The majonty of patients mgestmg acids show little 
damage to the esophagus, or only a superficial effect 
The converse is true of caustics, such as potassium 
hydroxide In these latter cases, the prmcipal damage 
is in the mouth and esophagus, because of the immediate 
deep coagulatmg effect upon all tissue, and because of 
the fact that when the alkah reaches the stomach it is 
partially neutralized by the gastne contents 

If the patient survives and if pylonc stenosis de- 
velops anorexia, nausea, vomitmg of food particles 
dehydration, and alkalosis become the major symptoms 
The stenosis may develop m a few weeks to six years, as 
reported in one case Roentgen examination usually 
confirms the diagnosis, but without a positive history 
carcinoma may be suspected in some cases 

The only treatment is surgical The specific type of 
surgery is an individual problem with each patient and 
each surgeon 

One case is recorded in a 33-year old male with 
pylonc stenosis occurring one month after mgestion of 
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1 1/2 oimci.'' of <;iilfurR ni-iil 1)\ nii'-lakc RocnlBcn 
cxninimtioii of the sioni tih t]iM.losL(l {lilitalion, com- 
plete ohstntctioii of the outlet ami a large imounl of 
rctauicd eccretion A p \rti il g-istrtctom> was success 
full\ ptrfonuctl 

1 our illustmtious iiiclmhug 1 roeiitgciiogram 

Jou IJ ScRurcs. Jr , M D 
Uunersite of Ark lusas 

Form Changes of the Stomach (Cascade Stomach, 
Volvulus of the Stomach) Orlnu Tojgir Schwti? 
lued Wchnschr 78 707-772 Atig 7, 19 IS (Iii Ger- 
man) 

Qisc-ide stomach and aohailus of the stomach are 
considered to he dilTcrcnt stages of the same process, or 
at least to be protluccd be the same factors Coutrare 
to statements m the htcmlure, cascade stomach is not 
produced bj aerophagia. and experiments proMiig this 
arc described Gaseous distention of the colon, enlarge 
ment of the spleen intn abdominal tumors, pregnanej 
and congcnitd shortening of the lesser omentum nia> 
produce this condition by elevating the greater curv'a- 
turc Low Beer reported a case (ROntgenpraMs 4 
377, 1932) in which eohathis of the stomach was associ 
ated wath duodenal di\ crliculuin In almost every 
case, cascade stomach dev elops in the steerhom type of 
stomach, since a “drop ’ stomach can scarcely be forced 
into the cascade configuration Sjmptoms arc vague 
and not charactcnstic in cascade stomach, but a typical 
findmg IS relief when the patient lies on the right side, 
especially from symptoms occurring after eating 
Volvulus, on tlic other hand, leads to a grave picture 
with poorly defined epigastric pain, retching or vomit- 
ing, and signs of collapse This rather rare condition 
may be of two types, the “organo avial " in which 
torsion is along the long axis of the stomach, or the 
“mesenteno axial ” wath torsion across the short axis, 
the former is found in about four-fifths of cases To the 
characteristic triad of non productive vomiting, in- 
definite epigastric distress, and inabdity to pass a sound 
through the cardia, the author proposes to add a fourth 
sign, failure of contrast medium to pass the cardia at 
fluoroscopy 

The treatment of cascade stomach is pnmanly con- 
servative, manual reposition of the stomach may be 
possible, and the author describes the procedure in de- 
tail Surgery is contemplated only when medical 
management fails or in the presence of some other indi- 
cation for operation 

Nme roentgenograms, 4 drawmgs 

Lewis G Jacobs, M D 
Oakland, Calif 

Acute Volvulus of the Stomach with Spontaneous 
Reduction Carl A W Zimmermann III J Missouri 
M A 45 685-592, August 1948 

A case of acute volvulus of the stomach of the an- 
tenor, organo axial type, in which spontaneous reduc- 
tion occurred after about four weeks is reported An 
associated ectopic pregnancy m this case was considered 
comcidental 

An endeavor was made to explam the mechanics of 
gastnc volvulus by studies on a cadaver The two axes 
of anterior organo-axial volvulus of the stomach appear 
to be (a) the fixed portion of the duodenum and (5) 
the gastrosplemc ligament 

The length of the gastrocolic ligament is considered 


of little imporlnncc If it is normal or short, the trans- 
verse colon simply follows the stomach or the gas-filled 
trinsvcrsc colon displaces tlic greater curvature up- 
w ird The volv'iiliis would seem less likely to occur with 
a long ligament 

Attention is called to the fact that, by reason of the 
high iiid rotated position of the pyloric end of the 
stomach, the duodenum makes a wide curve which is 
not unlike that formed around the head of a pancreas in- 
volved in a tumor 
Six roentgenograms 

Tumors of the Gastnc Fundus Carlos Bononno 
Uduoiido and \ ictormo D'Alotto Prensa m6d argent 
35 1378-1382, July 10, 1948 (In Spanish) 

The authors, who arc associated with the National 
Institute of Gastroenterology m Buenos Aires, note that 
tuinors of the fundus of the stomach are the most silent 
and d ingcrous of all gastric neoplasms They are 
especially difficult of recognition because of their 
inaccessibility to ordinary clinical exploratory proce- 
dures and their insidious symptoms They constituted 
7 5 per cent of COO cases of cancer of the stomach studied 
at the National Institute 

Because of their silent character these tumors are 
usually' of large size before they are discovered Out- 
standing symptoms arc dyspeptic phenomena excessive 
loss of weight, and hypochromic anemia In some cases 
gastric hemorrhage is the only symptom Epigastric 
pain is usually present but is not of itself characteristic 
It may be relieved or aggravated by food Radiation 
to the left side postcnorly was observed by the authors 
in only 3 out of 46 cases Dysphagia is the usual com- 
plaint, with alternations between acute functional 
obstruction and periods of almost normal function 
Regurgitation and sialorrhea are inconstant symptoms 
Gastroscopy is usually difficult m these cases and 
even dangerous It was attempted m the majority of 
the cases seen by the authors but the results were 
usually negative In 50 per cent of the cases it was not 
possible to pass the cardia Roentgenography is the 
procedure of greatest importance m the diagnosis of 
fundal gastric tumors but adequate technic is essential 
This IS described at some length by the authors They 
lay stress upon air or gas inflation, the tumor often 
being set forth by contrast m the air-filled fundus when 
the patient is m the erect position 

Jambs T Case, M D 
Chicago 111 

Diverticulum of the Duodenum Report of a Case 
Angel I Reyes and Victor T Nanagas J Philippme 
M A 24 369-371, July 1948 
A case of duodenal diverticulum diagnosed roent- 
genographically and confirmed at operation is reported 
The origmal impression was that the patient had a pep- 
tic ulcer, and three gastro-mtestmal senes were per- 
formed before the final diagnosis of diverticulum arising 
from the second portion of the duodenum was estab- 
lished 

Hematoma of the Jejunum with Subileus Kjell 
Liverud Acta radiol 30 163-168, Aug 31, 1948 
A hematoma in the intestinal wall is one of the rarest 
causes of ileus The hemorrhage is usually subserous or 
submucous and may obstruct the bowel lumen directly 
or by produemg an mvagmation The condition may or 
may not be related to an increased tendency to hemor- 

X 



140 


Abstracts of Current Literature 


Julv 1919 


rhage, as in hemophilia Cases have been reported 
following hernia operations and one after intrapentoneal 
injection of fluid 

A proved case with x-ray findmgs is reported, in 
which a mass ivith a smooth surface and of soft consist- 
ency was demonstrated and thought to be a lipoma, 
cyst or adenomyoma At operation, the jejunum for a 
length of 10 cm was found to be blue-black in color and 
spindle shaped On manipulation, the blackened 
serosa ruptured, a mass of black coagula and old blood 
escaped, and the bowel contracted to almost normal 
caliber For safety’s sake a gastro enterostomy was 
done 

It was later found that the patient, a boy of three, 
had been kicked m the stomach 

This case demonstrates the usefulness of the roentgen 
exammation m obscure abdommal ileus, especially high 
ileus 

Four roentgenograms C S Pool, M D 

University of Arkansas 

Volvulus of the Cecum Claude F Dixon and Alfred 
C Meyer S Clm North America 28 953-963, August 
1948 

Urgent problems of mtestmal obstruction are pre- 
sented by volvulus of the cecum The diagnosis is in- 
frequently made, the mortality rate is appallmgly high, 
and the condition is not too often considered m the dif- 
ferential diagnosis The authors report a senes of 12 
cases 

Any degree of incomplete rotation of the cecum, such 
as might result from a long mesentery which would 
allow the right portion of the colon to be displaced to the 
left side, furnishes the potential for a volvulus The 
excitmg cause may be anything that distorts an aheady 
mobile cecum 

Signs and symptoms are those of a low mtestmal 
obstruction, but absence of vomitmg and passage of gas 
or fecal material by rectum should not obscure the early 
diagnosis The classic picture of abdommal distention 
accompanied by cohcky pam was observed by the 
authors m all their cases of acute volvulus Occasion- 
ally diagnosis may be made roentgenographically A 
hugely distended loop of bowel is apparent, and the 
presence of gas in the small mtestme is evident, but the 
colon IS not distended 

In the absence of gangrene, simple detorsion and 
fixation if possible is the best method of handlmg the 
cases surgically If gangrene is present resection over a 
three-bladed clamp is the safest procedure A new 
operative procedure is suggested for correction of in- 
termittent volvulus of the cecum 

Four roentgenograms, 2 drawmgs 

C S Pool, M D 
University of Arkansas 

Diagnosbc and Therapeubc Problems in Diverticu- 
hbs C P LcRoyer, Jr and Benjamin V White 
Nei\ England J Med 23P 245-249 Aug 12, 194S 

Inflammatorj change, or diverticulitis, occurs m 17 
to 20 per cent of all cases of diverticulosis This study 
is based upon 200 cases of diverticulitis seen between 
192( and 1946 The patient is usually over forty-five 
years of age with a history of spastic constipation or 
diarrhea Chills and fever, lower abdominal cramps and 
soreness, and recent change in bowel habits are frequent 
compHmts The white cell count is often over 11 000 


Spasm and diverticula are usually demonstrated by 
barium enema studies Sigmoidoscopic examination is 
seldom useful 

In this series, diagnosis was made by clinical and \- 
ray findmgs in 161 cases, at operation m 32, from the 
chnical picture alone m 5, and at autopsy in 2 In 15 of 
the cases diagnosed at operation appendicitis had been 
suspected, preoperative diagnoses in the remaming 17 
included pelvic inflammatory disease acute cholecysti- 
tis, intestinal obstruction, and ruptured ovanan cyst 
In none of these was a barium enema study per- 
formed 

The authors have found two leading symptoms that 
are seldom discussed, namely low back pam and melena 
Low back pain was found in 20 per cent of their cases 
and IS attributed to irritation of the mucosa of the sig 
mold This radiation of pam to the lower back is found 
also in mucous colitis and ulcerative cohtis Blood in 
the stool occurred in about 16 per cent of the patients 
and usually consisted of small flakes On occasion, 
however, massive hemorrhage may occur from rupture 
of a diverticulum mto a large blood vessel 

In 133 cases of diverticula m which a barium enema 
was given, the sigmoid showed definite spasm, with 
narrowmg of the lumen In 33 of these patients a mass 
was also demonstrable, mvanably in the sigmoid 
region 

In the differential diagnosis, appendicitis, carcinoma 
of the sigmoid, and masses m the genito unnary tract 
must be considered Acute appendicitis is more likely 
to be confused with acute diverticulitis when the sig- 
moid colon extends to the right of the midline Car- 
emoma of the sigmoid coexists with diverticulosis of the 
sigmoid m about 3 per cent of the patients Differentia- 
tion of carcinoma and diverticulitis is difiiciilt and 
occasionally impossible 

Some cases of diverticulitis present primary unnary 
tract sjmiptoms consistmg of dysuna, frequency, and 
burning on urmation In these patients, it is usually 
found that the diverticula or their complicatmg ab 
cesses mvolve the bladder or adjacent structures 

Perforation of a diverticulum may lead to locahzed 
abscess, pentomtis, mechanical obstruction or fistula 
formation 

One roentgenogram, 1 drawmg, 4 tables 

John B McAnenv , M D 
Johnstown, Penna 

Internal Hernia with Strangulation of Bowel Due to a 
Defect m the Faloform Ligament. Joseph Caster 
Ann Surg 128 248-252, August 1948 

To the standard classification of internal hernias the 
author adds another, namely, hernia through defects in 
the falciform ligament Two cases are recorded A 
roentgenogram from one of these is reproduced This 
shows a gas shadow m a closed loop of small intestine 
under the right diaphragm which should have led to a 
preoperative diagnosis had the possibihty of this un 
usual condition been realized 

Further Chnical Observabons on the Use of Dibuto- 
hne, a New Antispasmodic Drug G H Marquardt, 

J T Case, G M Cummms, Jr , and M I Grossman 
Am J M Sc 216 203-211, August 1948 

Dibutoline (dibutyl urethane of dunethvl ethyl P 
hydroxy ethyl ammonium sulfate, Merck) exerts a 
direct mhibitory effect on smooth muscle of the intes- 
tine as well as an atropme like action In the normal 
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slom tell il luluhU'- luolor iLtiv il\ uul c uisi'- ti Ir insieiil 
Mipprc'-sion of Riviric setntinii It In'- i more npitl 
more inlcii'-e but much Miorltr iction tli in itropmc 
The suli eflects arc mild drimss of tlic nioiith and 
dimmivliid ocul ir iccoiiimodntinii Tin, ndnlt dose is 
10 iiiR Kucil pnrcnterdlv oiil\ 

Tile elmicd cffecl of ilibutoliiii tins studad m tin. 
E istro intcstiinl trict, the bill ir\ trict the urm ir\ 
s>sUin, iiid tliLutinis It is felt tli it tin dniR is of ml 
t-nlite m colonic s|nsni, eliroiiie nlciritivc colitis 
p> loros]) isin issoeiitcd with tlnodin il nicer, ind iicptic 
ulcer pnin It prosed useful dso in combiting spasm 
of the upper gastro intestiinl tr ict ind of llic colon <hir 
mg tlic course of \ r i\ exaniin ition 
I i\c roentEenoRriins, 1 ch irt 

Paui W Roman, M D 
naltiinore, Md 

Calcified Echinococcosis of the Liver with Tboraco- 
Abdominal S5Tnptoms M Ben Ami Rndiol elm 
17 103-199, Julj lOlS (In Trench) 

A calcification in the right upper quadrant of the 
abdomen iias at first thought to be a gallstone, but 
follow mg chole'cj stographj with nonnal finduigs a 
diagnoses of echinococcus cyst was made Biologic 
tests were negative, but pathologic examination follow - 
mg operation confirmed the \ ra> diagnosis The 
dyspnea and abdominal pam experienced by the patient 
are c-xplained by the location of the cyst near the pos 
tenor costophrcnic sulcus, a stimulation of the vagus 
nerve being postulated 

One roentgenogram Lew is G Jacobs M D 

Oakland, Calif 

Correlation Between the Cholecystogram and the 
Secretin Test for Gall Bladder Function W J Snape 
M H F Friedman, and P C Swenson Am J M Sc 
216 188-194, August 1948 
The secretin test for gallbladder function is based on 
the fact that secretin stimulates the flow of both liver 
bile and of pancreatic juicc In a nonnal person who has 
received secretin the increased liver bile is taken up by 
the gallbladder and concentrated Therefore, the duo 
denal content will contain mostly pancreatic juice and 
small amounts of bile. However m patients mthout a 
gallbladder or wnth a non-functionmg gallbladder, the 
bile flows directly into the duodenum and the duodenal 
content will be high m bile In the presence of obstruc- 
tion of the bile ducts, there will be no bile in the duo 
denum With liver damage, there will be a nonnal 
amount of bile in the duodenal content unless the 
hepatic lesion is severe enough to prevent secretion of 
bile in which case none will be found in the duodenum 

The authors earned out the secretin test on 64 
patients The subjects in whom the tests were to be 
made fasted overnight The next morning a double 
lumen tube was introduced mto the stomach and 
duodenum under fluoroscopic guidance The gastric 
and duodenal contents were aspirated separately for a 
basal control penod of tiventy to thirty minutes 
Secretin was then given mtravenously and constant 
aspiration continued for the next sixty minutes 
samples taken at mtervals bemg tested for bile Chole 
cystograms of these patients were made m the usual 
manner, with Pnodax 

In 56 of those exammed the conclusions drawn from 
the two tests were the same In cases where the results 


were it odds, the authors felt tint tlie secretin test was a 
more sensitive indicator of non function of the gall- 
bl uldcr On the otlicr hand, tlie presence of stones 
was shown only bj the radiologic study 
The secretin lest is not suggested as a substitute for 
the imich simiiler \ ri> examination, but is recom- 
mended ns a useful supplement when the data from the 
cliolccj stogram are difiiciilt to interpret 

One ch irl 1 tabic Paul W Roman, M D 

Baltimore Md 

Intravenous Cholecystography with Tetratodophthahe 
Fluorescein George E Moore and Marcus J Smith 
Surgerj 24 17-21, Jul> 1948 

A new agent tctraiodophthahc fluorescein, for mtra- 
\ CHOUS cholccx stography is described It is an lodmated 
fliiorcsccin, m which four iodine atoms arc attached to 
the phthalic ring and is 30 per cent soluble In 22 
examinations this dje gave gallbladder visualization 
comparable to that obtained with tetraiodophenol 
plithalcm Toxic reactions were mmor, consisting of 
transient nausea m two patients wath no instance of 
vomiting or diarrhea In thr^e patients receiving 
large amounts (9 to 10 gm ) m the course of skull 
studies, acute thrombophlebitis developed at the site of 
injection With amounts suitable for gallbladder vis- 
ualization (2 to 3 gm ) this complication did not occur 
Simphcit> of patient preparation and the short time 
interval (two to three hours) between injection and 
optimum visualization are considered possible ad- 
vantages The procedure was successfully used on two 
patients with pylonc obstruction where oral dye was 
valueless 

Tour roentgenograms, 1 table 

J E Whiteleather, M D 
Memphis Tenn 

A New Position for Cholecystography B R Kirklm 
Am J Roentgenol 60 263-268, August 1948 

For cholecystography the author recommends a pos 
tcro anterior view with the patient m a right lateral 
decubitus position This allows the gallbadder to 
gravitate toward the right side and away from loops of 
bowel in that region All the advantages of the vertical 
position are obtained, as well as a better visualization 
of the bile ducts, less motion on the part of the patient, 
with consequent avoidance of blurring of the shadows, 
and more effective demonstration of layenng of the bile 
The apparatus used is a plam table a vertical Potter- 
Bucky diaphragm m conjunction with a cassette 
changer and a standard tube stand 

This position is not meant to replace the standard 
prone position which is most effective m revealmg 
tumors such as adenoma 

Eighteen roentgenograms, 1 photograph 

C S Pool, M D 
University of Arkansas 

Cholangiography m Stone, Stneture and Operative 
Injury of Biliary Ducts C R Hughes J R Hannan, 
and B E Mulvey J A M A 137 687-690, Tune 19, 
1948 

The authors review their experience with cholangi- 
ography m 90 consecutive patients who have had ex- 
ploration of the common duct for stone stricture, or 
stenosis It has led them to the following conclusions 
(1) Cholangiography is an accurate means of determin- 
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ing the presence or absence of disease m the biliary ducts 
(2) Roentgen visualization of the biliary tree follow- 
ing the injection of an opaque medium is a simple diag- 
nostic procedure (3) More positive mformation can 
be obtamed by cholangiography than by surgical ex- 
ploration of the bihary ducts (4) It is essential and 
advantageous to employ cholangiography at the time of 
operation By this procedure, lesions not evident to the 
surgeon may be demonstrated and re-operation avoided 

(5) Postoperative cholangiograms are necessary to con- 
firm the absence of disease m the duct system before the 
T-tube IS removed 

If the followmg conditions apply, it is believed that 
the ducts should be explored and hence cholangiography 
is mdicated (1) if the patient is jaundiced atthetimeof 
operation or if there is a history of jaundice in the past, 
(2) if multiple small stones are found m the gallbladder 
at operation, (3) if the ducts are dilated or obviously 
diseased , (4) if a stone in the duct is suspected on palpa- 
tion, (6) if a small fibrotic gallbladder is discovered, 

(6) if bile aspuated from fhe duct is muddy, (7) if the 
liver IS cirrhotic Cholangiography is also mdicated if 
there is any reason to suspect injury to the bile ducts 
durmg operation 

Smce exploration of the common duct is practically 
always followed by T-tube dramage, delayed cholangi- 
ography should be repeated at intervals after the opera- 
tion until the bde ducts have returned to a normal or 
postoperative physiologic state 

The authors use a rapid injection method m order to 
facilitate rapid filling of the ducts and radicles so that 
the relatively small openmg through the ampulla does 
not permit rapid transit into the duodenum They use 
36 per cent lodopyracet 

Immediate cholangiography is not infallible m the 
presence of multiple small stones or gravel, especially 
when there is no duct obstruction 

Postoperative cholangiography was 93 3 per cent 
accurate m demonstrating common duct stones not 
found at previous surgical explorations Cholangiogra- 
phy at the time of operation can lower the mcidence of 
re-operation for stone or for ductal trauma and prevent 
stricture due to unrecognized operative trauma 
Operative cholangiography m the presence of stricture, 
stenosis, or transection of the common duct may not be 
feasible Delayed cholangiography m this group can 
demonstrate the patency of the newly constructed 
anastomosis In all cases postoperative cholangpogra- 
phy provides the best criteria for discontinumg T-tube 
dramage 

Six cholangiograms S B Feinberg, M D 
University of Michigan 

Management of Residual Common Duct Stones 
Duncan Shepard J M A Georgia 37 289-293, 
August 1948 

Cholangiographj should be used routinely in all 
patients submitted to choledochostomy, as the surest 
method of determmmg the absence of residual common 
bile duct stones For this purpose hippuran or diodrast 
is to be preferred to the heavier media 10 to 50 c c 
being used depending on the amount of hydrohepatosis 
present It is adi'antageous to take a film immediately 
on the completion of injection of the medium and at ten- 
mmutc intervals thereafter until fluoroscopy shows the 
d> c entering the duodenum Oblique as well as antero- 
posterior Mens are helpful m visualizing the common 
duct cspeciallv m the retroduodcnal portion At tunes 


the dye may enter the duodenum so rapidly that the 
common duct is not well visualized If this occurs, 
cholangiography should be repeated thirty mmutes 
after the admmistration of morphme or some similarly 
actmg drug 

If residual common duct stones are found, the more 
conservative non-surgical methods of removal, such as 
ungation of the duct dram with solution G or the in- 
stillation of 1 500 nupercame solution, should be tried 
Irrigation with ethyl ether is painful, dangerous, and 
usually unsuccessful Occasionally secondary chole 
dochotomy and mechanical removal are necessary 

Seven cholangiograms 

THE DIAPHRAGM 

Movement of the Diaphragm After Operation 
John Howkms Lancet 2 86-88, July 17, 1948 

A study was made of the diaphragm m 200 service 
men m good physical condition before and after an elec- 
tive operation, such as herniorrhaphy, to discover the 
cause of the high mcidence of postoperative chest com- 
plications The material was standardized as far as 
possible, each case receiving the same preoperative 
medication In 127 cases spinal anesthesia was em- 
ployed to show that a non-mhalation anesthetic is no 
insurance agamst postoperative pulmonary complica- 
tions As a rule, no postoperative respiratory depres- 
sants were used Twenty-four hours before operation, 
the patient’s vital capaaty, chest expansion, and move- 
ment of the diaphragm were measured, the latter under 
fluoroscopic control 

In the 200 cases the lower hmit of normal excursion 
was 1 5 cm and the upper 10 cm , with an average of 6 
cm In 168 patients there was a dimmution of 1 cm or 
more followmg operation Of these, 31 had postopera- 
tive chest comphcations, while of 42 showmg no dimmu- 
tion, 2 had chest comphcations Of 83 with a dimmu- 
tion of 2 cm or more, 24 had chest complications, and 
of 36 with a dimmution of 3 cm , 16 had chest complica- 
tions This connection between diminished diaphrag- 
matic movement and chest complications is explainable 
m two ways (1) the diminution of diaphragm move- 
ment encourages atelectasis, which may or may not 
lead to an mfective process and pneumonitis, (2) the 
atelectasis precedes the diaphragmatic changes and is 
the cause and not the effect of these It was observed 
that the radiologic evidence appears before the clmical 
signs In some cases showmg dimmution of diaphrag- 
matic excursion, chest comphcations were expected and 
did arise before there was actual clinical evidence of any 
lesion m the lung In the 149 cases mvestigated, it was 
found that the dimmution of movement was not confined 
to the side of the operative wound 

Vital capacity was reduced to some extent after most 
of the operations, the percentage reduction bemg least 
m the extra-abdommal and greatest m the hernia cases 
Big reductions in vital capacity were observed m pa- 
tients m whom postoperative lung complications de- 
veloped 

Any patient who exhibited fever, cough, and sputum 
was considered to have a postoperative chest comphea- 
tion Of 33 such cases, 11 showed radiologic changes 
not present preoperatively The change most often 
observed was partial or complete atelectasis of the 
lower zones, apical changes were never observed in this 
scries In 4 cases pneumonic consolidation developed 
Alany of the patients had persistently clear lung fields 
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The ntclecliisis nitt of 'i 'i pcrttnl iii tins senes agrees 
with the findings of oilier workers 
All nttcinpt w ts nude to uiirotiiue riiliographicill> 
the nllcriit 1011 in ))osiiioii of llie di iphr.igin with change 
of posture ind to inensnre this Cert tin errors were 
inescapable When the tube is centered on the Jc\el 
of thcdi iphragni in the niid position between cspiration 
nid nispirilion, the dmrgcme of the t rijs is apiireci 
able at full esciirsion, and this distortion can be o\-cr- 
comconl) bj orthoflngri|)liic me isiires 
Se\cn roentgcnogriins are reproduced showing a 
rough and uncorrccted picture of the tnie levels of the 
diaphragm, along with a t ible indicating the variatioiis 
of diaphragm position with cli ingt of posture 

THE MUSCULOSKELETAL SYSTEM 

‘‘Hj-pophosphatasin" A New Developmental Anom- 
aly J C Raihbun Am J Dis Child 75 822-831, 
June 1048 

The author reports whit he believes to be the first 
account of faulty bone development associated with ab 
sciiec of alLilinc scnim phosphatase The patient was a 
poorly nourished infant with deformities of the wrists 
and flowing of the legs Only four rounded plaques of 
bone were palpable in the frontal and parietal regions of 
the skull, the vault was otherwise soft and felt like a 
balloon filled with water There was beading at the 
costochondral junctions The blood chcniistry showed 
slightly elcv ated calcium and phosphonis Escept for a 
markedly dimiiitslicd cvcretion of c ilcium and plios 
phorus, urinary findings were negative Repeated do 
terminations showed cither n coniplcte absence of alka- 
line strum phosphatase or an c,\trcmcly low figure 
The roentgen findings were marked dccalcification 
throughout the skeleton defomiiUcs of the ribs, lack of 
normal calcium density at the mctaphy'sial ends of the 
long bones The epiphyses were unafTe*cted Fractures 
of the mctaphyscs of the radius and ulna were noted 
The histologic findings postmortem were most in 
teresting The kidneys showed the tubules distended 
with casts It was showai tliat these casts did not con- 
tain calcium and certainly not calcium phosphate 
This was significant m view of the low calcium and phos- 
^'‘^ction The picture at the growing ends of 
'■esembled that seen m rickets The vault of 
toe skull showed a normal framework of osteoid tissue 
but no deposition of calcium 
Samples of various tissues were found to be ab 
normally low in phosphatase The basic premise was 
that this was a case of primary failure by the osteoblasts 
to produi^ alkaline phosphatase, that IS, a mesen- 
chymal differentiation defect 
Two roentgenograms, 2 photomicrographs, 1 photo- 
graph, 4 tables Ro&iAN, M D 

Baltimore, Md 

Osteopetrosis Wilham J Cassidy, Francis C All- 
man and Gerald J Keefe Arch Int Med 82 140- 
168, August 1948 

The presentation of a case of osteopetrosis, with com- 
plete laboratory and roentgen studies, is followed by a 
review of the literature and a discussion of the causation 
(with special attention to toe possibility of a viroid 
origm as demonstrated m birds! the differential diag- 
nosis, the pathologic, histologic, and roentgenologic as- 
spects prognosis and treatment The roentgeno- 
graphie picture vanes with the seventy of toe disease 


In Iht milder ty pe, first discovered w hen the patient has 
ntt iiiiefi adult age, there may be little more than uni- 
form increases in the density of the bones of the base of 
the skull, the spine, and the pelvis In the flond 
disease of early' childliood, the entire skeleton may be in- 
volvcd and grossly disfigured The role of toe car- 
lihginoiis precursor of bone m the development of osteo- 
petrosis is strcsscfl 

r ight roentgenograms 2 audiograms 

Hypertrophic Osteoarthropathy Harold L Temple 
and George Jaspin Am J Roentgenol 60 232-245, 
August 1918 

Subperiosteal bone fonnation is often seen in associa- 
tion with pulmonary changes, but has been observed 
also in diseases of the heart, blood, liver, and even car- 
ciiioina of the thy inus The shafts of the long bones are 
chiefly affected, especially' the tibia fibula, radius, and 
ulna In idvanccd cases, the clavicle, spmes of the 
scapula and vertebrae may be involved, and there may 
be changes in the joints In early cases thin layers of 
new bone formation are demonstrable just beneath the 
pcriosicuin Later, the picture is one of thickened bone 
surrounding the shaft with a thin hard cortex 

Some authors lliiiik that two factors are necessary for 
secondary osteoarthropathy to occur, namely, a toxemia 
from long standing disease and circulatory disturbances 
resulting from cither cardiac or pulmonary mvolve- 
nicnt However, no definite ctiologic agent has been 
established 

Often sy’tnplonis of joint pain and swelling may be due 
to secondary' hy'perlroplnc osteoarthropathy In 8 of 
toe 11 cases reported by the authors these constituted 
toe first manifestation of toe associated disease In aU 
but 2 of the 11 cases the primary lesion was m the lungs 
The exceptions were a case of chronic myelogenous 
leukemia witli generalized lympbadenopatoy, possibly 
involving mediastinal nodes, and a case of non tropical 
sprue 

Eighteen roentgenograms C S Pool M D 
University of Arkansas 

Pituitary Imphcabons m Hypertrophic Pulmonary 
Osteoarthropathy William Bloom Ann Int Med 
29 361-370, August 1948 

The recent trend of thought regardmg the etiology 
and pathogenesis of chronic hypertrophic osteoarthrop- 
athy has been in the dnection of chemical or hormonal 
stimulation Fried (Arch Int Med 72 666, 1943) be- 
lieved that the diffuse osteoarthropathy found m neo- 
plasms of the lung is related to a pituitary factor and, to 
substantiate this hypothesis, he presented 3 cases m 
which hyperplasia of the eosmophilic cells of toe 
pituitary gland was found at autopsy A case reported 
by the present author tends to support Fned’s view 
The patient had caremoma of the lung accompanied by 
progressive hypertrophic pulmonary osteoarthropathy 
with penosteal thickening and subpenosteal new bone 
formation At autopsy metastatic caremoma was found 
in the anterior lobe of toe pituitary It is suggested 
that the metastatic lesions acted as a stimulant to ex- 
cessive secretion of pituitary hormone, givmg rise to the 
osseous sjmdrome in much the same manner as acro- 
megaly 

The author stresses the necessity of separatmg this 
condition from other conditions, such as clubbed fingers, 
which have been regarded as different stages of the 



144 


Abstracts of Current Literature 


July 1949 


same entity but which probably represent distinct syn- 
dromes 

Seven illustrations, mcludmg 3 roentgenograms 
Stephen N Tager, iM D 
Danville, 111 

Dyschondroplasia with Hemangiomatosis (Maffucw’s 
Syndrome) and Teratoid Tumor of the Ovary J F 
Kuzma and J hi Kmg Arch Path- 46 74-82, July 
1948 

A case of dj’schondroplasta associated with heman- 
gioma (hlaflucci's syndrome) is reported. This case 
presented threefold evidence of mesodermal dysplasia 
multiple enchondroma or dyschondroplasia, multiple 
hemangioma, and a teratoid (mesodermal) tumor of the 
ovary The family history was not significant The 
patient gave a history of rickets at the age of five years, 
which, if correct, would support Firchow’s contention 
that the development of enchondromatosis represents 
nusplaced immature cartilagmous rests brought about 
by improper osseous development There had been a 
rather rapid development of multiple enchondroma 
suggestmg defective mesoderm, whether this repre- 
sented an anomaly of the vessels or a neoplasm has not 
been determmed In structure the tumors ranged from 
the usual cavernous hemangioma to a rather cellular 
angioblastic tumor 

Extensive roentgen esanunation revealed many 
radiolucent cvstic areas throughout the skeleton Films 
of the pituitary area showed an irregular expanded 
outhne of the sella turcica, suggestive of a pitmtary 
tumor 

The patient’s left fourth finger was amputated be- 
cause of senous deformity Histologic exammation of 
the bony tumor revealed a mixed myxomatous and 
hyalme cartilagmous substance, articular surfaces were 
mtact 

A l,9(X)-gm teratoid ovarian tumor was removed by 
laparotomy This was classified histologically as meso- 
nephroma or teratoma by the American Registry of 
Ovarian Tumors Two vears after the removal of the 
ovarian tumor exammation revealed a non-tender, hard 
pelvic mass pressmg on the rectum and fixmg the vagma 
and uterus Fever, abdommal pam, vomitmg, and in- 
crease m size of the mass with ascites, came on rather 
qmcLly Roentgen therapy (14,716 r through various 
ports) produced no response. Irregular cystic areas de- 
veloped m a number of the ribs and both shoulder 
gudles A roentgenogram of the pituitary area showed 
an mcrease in the size of the sella turcica with destruc- 
tion of the bony outline On laparotomy for partial 
obstruction of the bowel, the peritoneal surfaces were 
found to be covered with numerous irregidar nodules of 
various sizes microscopic examination of one of which 
showed peculiar mj'xomatous ovarian stroma resem- 
blmg mucinous carcinoma The consensus of opm- 
lon was that it i\as a teratoid tumor The patient 
died three years after removal of the ovarian tumor 

Two roentgenograms 2 photographs , 3 photomicro- 
graphs 

Sepfacemia Compheated by Osteomyehtis m the 
Newborn Report of Case Tincent A Spmelli Arch 
Pediat 65 347-353, July 194S 

A cose of septicemia in a newborn mfant is presented 
vath development of multiple abscesses, acute ostco- 
mvelitis of the head of the right humerus and p> - 
arthrosis The condition ivas successfully treated with 


penicillm locally and systemically, immobilization of 
the joint, and supportive measures 

In such cases the mvasion of bone is by way of the 
blood stream The earliest x-ray fiudmg is an area of 
bone destruction m the metaphysis adjommg the epi- 
physeal Ime This is followed by elevation of the 
periosteum and finally the break through mto the joint 
cavity, with the formation of soft-tissue abscesses and 
pyarthrosis Restoration of normal growth depends 
upon the extent of epiphyseal destruction 
Three roentgenograms 

Wnj.iAii H Smith, M-D 
Umversity of Louisville 

Bilateral Brodie’s Abscess Report of a Case. E R. 
RiggaU New Orleans hi & S J 101 12-15, July 

1948 

The author presents a case report of Brodie’s abscess 
involvmg the distal end of each tibia m a 19-year-old 
bov A review of the literature reveals no such case re- 
ported durmg the past five years The two lesions were 
treated six months apart, since ongmally only one 
abscess was diagnosed "VITien the lesion m the opposite 
extremity became apparent, a review of the earlier 
films revealed tha t both were present on the first ad- 
mission The diagnosis was confirmed pathologically 
Treatment consisted m curettement of the cavities and 
open packmg vtih vasehne gauze, with pemcillm pre- 
operatively and postoperatively 

Brodie’s abscess is most frequently found m the 
proximal end of the tibia, approximately 75 per cent of 
the cases mvolvmg this bone The majority of the 
patients are between eleven and thirty years of age and 
the male-female ratio is 2 1 A short summary of the 
differential diagnosis between Brodie’s abscess and bone 
cysts, chrome sclerosmg osteitis, sarcoma, gumma, 
endothelial myeloma, and tuberculosis is given 
One roentgenogram Wynton H Carroll, ilD 
The Henry Ford Hospital 

Unc Arthritis (A Casuistic Contnbuhon) A Bem- 
stem and C Buetti Radiol dm 17 lit— 185, July 
1948 (In German) 

The authors report a case of gout m which an ex- 
tremely high level of unc aad m the blood was ob- 
served, reachmg 17 59 mg per cent on one occasion 
Bone and jomt changes m the hands, feet, knees and 
left sacrodiac jomt were of extreme degree Unc acid 
was demonstrated m matenal obtamed from an ulcer- 
ated tophus on the big toe 

Seven roentgenograms 1 photograph 

Lewis G Jacobs SI D 
Oakland Calif 

Eosmophihc Granuloma of the Bone. Report of 
Three Cases Paul W Lapidus, Lawrence B Slobody, 
Godfred Germansky, and Milton M W'dlner Am J 
Dis Chnd 75 900-909, June 1948 
Three cases of eosmophihc granuloma of bone are 
added to the literature In 2 cases only one bone was 
mvolved, in the remammg case there was mvolvement 
of two bones 

The first patient showed an irregular area of bone ab- 
sorption m the upper end of the nght humerus, bone 
expansion, penosteal reaction, and pathological frac- 
ture. At operation a soft fibrous jcUow-brown tissue 
was curetted from the bone marrow Bone chips from 
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Uic tilin wctk . plnccd in tliL i im 1\ Microbcoinc cx- 
nniiintioii shoAi-d tin. picUin of to^inoplnlic Rmmi- 
lonn llociitKcnoKrains iiindt t'glit niontlis later 
showcil almost coinpklc npair 

In the second cist tliirt mtis a tender iinss o\cr the 
nnnnbrnnn slcrni, which in rocntgLiiogranix was 
associated with a 1 irgt caMt\ in the bodj of tlie first 
stcnnl segment Curettage reeealed eosinophilic 
granuloma Re-coxcrj was nuts ciitfiil but the mass re 
ciirrcd fi\c months later in issociation with enlarged 
suprasternal l>mph nodts There was also an o\oid 
area of deslruclion in the upper end of the right 
hmnenis which was asj niptoinatic 
The third patient was a lljear old bo> who had pain 
111 tlic right hip, with n bmp Roentgenograms showed 
a Well circumscribed c\stic area about 2 5 cm in 
diameter aboec the nght acet ibuhini At operation 
this was seen to be filled with a gray granulation like 
tissue The ca\it} w is curetted and filled witli bone 
chips The material removed was tjpical of cosino 
pbilie granuloma Three months later the cavity was 
ob\iousl> healing 

Tight roentgenograms. 2 photographs, 1 photo 
micrograph Paul IV Roman M D 

Raltiinore Iild 

Roentgenographic Appearance of Renal Cancer 
Metastasis In Bone Roberts Sherman and T Arthur 
Pearson Cancer 1 276-285, Juh 10-18 
Thirtj -siv pror cd eases of bone metastasis from can- 
cer of the kidncj were studied roentgenograpliicallj 
Pain was the oustanding complaint in 32 eases In 21 
eases localized swelling was present Tour patients had 
pulsating tumors Ten patients had previous!) been 
operated upon for renal cancer 
In 13 cases the clinical diagnosis was primarj bone 
tumor and 14 cases were diagnosed as metastatic, in 
some the diagnosis was established before admission, 
and in others no clinical diagnosis w as offered Eighteen 
cases were diagnosed rocntgenologically as metastatic 
An additional 4 w ere described simply as “bone destruc- 
tion*' while some were called “malignant tumor '* 
There were 4 cases m which the roentgen diagnosis w’as 
osteogenic sarcoma In no instance was the diagnosis 
of renal cancer metastasis made on the basis of the 
roentgenographic appearance alone 

In 21 of the 36 cases, only a single metastasis was re- 
vealed m the roentgenogram There was no significant 
site of predilection In 16 cases the metastatic lesion 
ivas m a long bone (3 were in the mid shaft 10 toward 
the ends and 2 at the ends, te in the former epiphyseal 
areas) 

This study mdicatcd that metastases m bone from 
renal cancer show practically constant features of 
medullary origin, oval configuration destruction of 
medullary and cortical bone and the formation of a 
penosseous mass In no mstance did production 
exceed destruction m degree When occurring in 
tubular bones, the position of the metastasis was always 
S 3 rmmetncal or nearly so Pathological fractures oc- 
curred m about half the cases A periosteal reaction 
was infrequent The growth rate seemed to vary con- 
siderably, and most metastases showed little or no 
effect rocntgenologically foUowmg moderate amounts of 
roentgen irradiation 

The authors divide bone metastases from renal can- 
cer mto three roentgenographic types the lytic, the 
septate, and the patchy The lytic ivas the most com- 


mon, being found iii 27 cases, the septate, m G, and the 
p itchx , in 3 The I> tic form is characterized by a pre- 
doiiiimnce of medullary and cortical destruction over 
productive cliauge, the septate, by approximately 
equal degrees of production and destruction, with an 
internal pattern made up of dense septa forming locula- 
tioiis, the patchy form is evidenced by fine patchy 
ureas of niednllarj bone destruction Generally speak- 
ing, the lytic and the patch) t)'pes consitute the roent- 
gen appearance expected in the majority of cancer 
metastases in bone, while tlic septate form was suffi- 
cient!) distmctix’c to warrant assuming renal cancer to 
be the iirmiar) tumor 

Since the purcl) lytic t)pes of renal cancer metas- 
lascs have nothing specific in their appearance to dis- 
tinguish them from metastases of other origin, they 
must be differentiated from the primary bone tumors, 
certain infect ions in bone, and the histiocytoses The 
important points in this differentiation are the knowl- 
edge of the existence of a pnmary malignant tumor, 
imiltiphcity tlic ill-defined edges, the predominance of 
deslmction ox cr production, the scarcity of periosteal 
reaction, the oval shape, the lack of internal pattern, 
and the syinmetrical tendency 

The above holds true for the most part for the less 
common patch) type There is, however, a somewhat 
greater tendency for the patchy type to resemble 
Ernng’s tumor, pnmary reticulum-cell sarcoma of bone, 
and certain infections 

In the authors’ opinion the septate form has been 
responsible for the vanety of roentgen diagnoses offered 
m renal cancer metastatic to bone The resemblance 
to benign ginnt-eell tumor of bone seems a superficial 
one The latter tumor should be differentiated by its 
asymmetncal position, absence of penosteal reaction, 
epiphyseal relationship lack of soft-parts extension, 
frequency of fracture into the joint, the distinct pe- 
riphery, and above all the internal pattern with its fine 
regular septation The roentgenographic charactens- 
tics of osteogenic sarcoma should enable one to differen- 
tiate It m most instances, for it is pear-shaped, shows a 
prominent soft parts mass, and has plentiful penosteal 
reaction , its borders are indistinct and often production 
predominates The essential feature is the disor- 
ganization of the internal pattern with amorphous pro- 
ductive areas Angioma of bone is an uncommon 
tumor, with such distmguishing features as a regular 
internal pattern, distmct penphery, absence of soft- 
parts mass, and absence of cortical destruction 

There are two conditions that somewhat resemble the 
septate form of metastasis These are the large, par- 
tially loculated type of myeloma which occurs occasion- 
ally and which hi been reported as “solitary,” and a 
few of the metastases of thyroid ongm especially the 
“metastasizmg struma ” The former has been seen m 
the flat bones In both conditions the septa are less 
well developed, scanty, and mcomplete, with scallopmg 
at the penphery of the tumor 

Ten roentgenograms 

Observations on the Growth of the Vertebral Body m 
Scheuer ni a nn 's Disease Eolke Knutsson Actaradiol 
30 97-104. Aug 31, 1948 

While growth mcrement of the long bones has been 
mvestigated by markmg various pomts m the growmg 
bone by metal indicators and subsequently measuring 
the distance between these no such studies appear to 
have been earned out on the spine 
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By means of serial vertebral films of growing children 
hanng Scheuermann’s disease, the author has studied 
the growth mcrements of the i ertebral bodies m thatcon- 
dition The irregularities of the bodies characteristic of 
the disease served as ' markers” from which measure- 
ments were taken It is shown that anteroposterior 
growth takes place exclusively m an anterior direction, 
with no demonstrable mcrement of growth from the 
posterior surface This is believed to be true also of 
growth under normal conditions 

The disturbance in Scheuermann’s disease appears to 
be m the vertical gronTh of the \ ertebral body This 
may lead to a sagittal wedge-shape when the anterior 
sections of the growth zone are predommantly involved 
or m other cases to a frontal wedge-shape In stiU 
other instances, the mvolved vertebrae retain an intact 
rectangular shape but are lower than the adjommg 
normal vertebrae indicatmg that the disease process is 
distributed uniformly over the cross-section 

The sagittal wedgmg of Scheuermann’s disease may 
be differentiated from that associated with compression 
fracture by the fact that m the former condition the 
sagittal depth of the mvolved body is frequently greater 
than that of the adjacent normal vertebra 
Sixteen roentgenograms J D Calhoun, hi D 

University of Arkansas 

Homer’s Syndrome Due to an Osteochondroma of 
the First Rib J F Simpson Canad M A J 59 
152-155, August 1948 

Homer’s syndrome is a relatively uncommon entity 
characterized by homolateral ptosis (pseudoptosis), 
nuosis and enophthalmos, and sometimes by other 
manifestations such as vasodilatation and anhidrosis 
The cause is a lesion mvolvmg the cemcal sympathetic 
jiathways m the bram stem or spmal cord. Lesions m- 
volvmg the cervical chain are the most commonly im- 
phcated 

Among the peripheral lesions causmg this syndrome, 
the most co mm on are (a) injury to the cervical sympa- 
thetic cham as a result of operatii e accident madent to 
phrenic ner\e resection thoracoplasty, or extrapleural 
pneumonolysis (6) apical lung neoplasms (c) pressure 
from a cervical rib, and {d) goiter 

The author presents a case of Homer’s syndrome 
caused by an osteochondroma of the posterior third of 
the left first nb a very rare entity The patient a 34- 
year-old white female, had had typical symptoms for at 
least se^enteen years, with brachial plexus pressure 
symptoms begmnmg at the age of seven mdicatmg an 
onset twent>-one jears before The tumor was 
demonstrated radiologically at the age of seventeen and 
had remained practically unchanged It was removed 
surgicallj and the diagnosis confirmed by pathologic 
exammation Eight months after the removal there 
was clmical evidence of regeneration of the sjmpathetic 
nerve fibers mvoh ed and no radiologic evidence of re- 
currence of the tumor 

Eight illustrations mcludmg 3 roentgenograms 
H J Thompson, Jr M D 
Jefferson Aledical College 

Chondroblastic Osteogemc Sarcoma of the Humerus 
John Mav o M J Australia 2 153-155 Aug 7 1948 
This 15 a report of the preoperatiie treatment of a 
highlj lethal tumor with heavy irradiation the author 
patterning his therapj b% that of MeXattm (Radiology 


42 246, 1944), but speedmg up the therapy instead of 
protractmg it The patient was a 21-year-old woman 
with a chondroblastic tumor of the humerus, which was 
treated with 3,700 r to each of two pairs of fields dia- 
metrically opposed The anterior, posterior and lateral 
fields measured 30 X 7 cm , the medial field measured 
24 X 7 cm The other factors were 185 kv , a Thoraeus 
filter equal to 1 mm of copper at that voltage half- 
value la> er 1 3 mm of copper, and 50 cm target skm 
distance Treatment was given over a period of forty- 
three days so as to deliver a ‘ central dose” of 10,000 r 
Four weeks later the margms of the tumor showed 
better defimtion roentgenographically A shoulder 
gudle amputation was done after two months, and the 
author states that, while fully three years have passed 
since the first symptoms appeared, the chest films have 
been negative and the patient remams healthy 

The author makes the pomt that results m bone 
tumors, no matter how they are treated are qmte poor 
and that immediate amputation does not produce as 
good results as amputation preceded by irradiation He 
states, further, that as the periosteum is the most 
effective tissue m delaymg the local spread of the 
disease, he did not consider ev en an aspiration biopsy 
justifiable, while the membrane was still mtact. [It is 
of mterest to note that even after 10,000 r to the center 
of this tumor, it was still identifiable, pathologically ] 

S F Thomas AI D 
Palo Alto, Cahf 

Aseptic Necrosis of the Head of the Femur Followmg 
a Mmor Fracture of the Greater Trochanter Report of 
a Case Alfred E Jackson and Wilham H Bickel S 
Clm North America 28 1025-1030, August 1948 

Newer methods of treatment of fractures of the neck 
of the femur have markedly lowered the number of 
cases of non-umon, but aseptic necrosis of the head of 
the femur still presents a challengmg problem Aseptic 
necrosis cannot be completely explamed on the basis of 
a disturbed or altered blood supply to the part, because 
it IS frequently seen following what is apparently a 
rather mmor mjury or trauma The necrosis often 
occurs after the patient has made a complete clmical re- 
covery from the mitial trauma and no measures are 
known that will prevent it or from which one can pre- 
dict Its occurrence It appears that the longer the 
paUent is kept from beanng weight on the mjured femur, 
the less the amount of femoral head collapse one may 
expect. 

A case history with complete follow-up is presented, 
with 2 roentgenograms shomng the changes that occur 
m aseptic necrosis of the femoral head followmg mjury 
or trauma There was no obvious damage to the 
capsular or ligamentum teres vessels m this case, but the 
pathologic process was much the same as that followmg 
known disturbances of the blood supply 

C S Pool, M D 
University of Arkansas 

Heterotopic Ossification m the Anterior Cruaafe 
Ligament of the Knee Jomt Report of a Case B 
Polonsky South African AI J 22 452-454, July 
24,1948 

A case is described of ossification m the anterior cru- 
ciate ligament of the knee jomt, heterotopic in nature 
associated with a tear of the mtemal semilimar cartilage. 
The excitmg factor was most probably trauma A 
roentgenogram shows a bony body Ijimg m the inter- 
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comUlar foisa of the left knee, films of the right knee 
ncrc normal 

Two rocntgcnogmmb 

GYNECOLOGY AND OBSTETRICS 

X-Ra> Study of the Contraceptive Diaphragm in the 
Vagina A P llmlgins tiiid W P Eikiii West J 
Surg 56 137-nO. August 10 IS 

Intravagiinl \ ra> stiidus wire made of three types 
of coiitmceptiee diaphragms— coil spring, watchspring, 
and dual cod spring Pacli was observed in three 
patients, rcprcseiitntue of different pelvic findings — (1) 
a nullipara, (2) a inultip ira with good anginal and per- 
ineal support, (3) a multipara with moderate relaxation 
of a degree not pre'chidnig the satisfactory fitting of a 
\-aguial diaphragm \11 of the dc\ ices studied assumed 
approximately the same curve and contour when re- 
leased under similar intraaaginnl pressure The films 
arc reproduced 

Twenty three roeiitgcnogrims 

Early Diagnosed Coremoma of the Female Genitals 
Herbert Deuel Schweiz incd Wchnschr 78 713-716, 
July 24, 1948 (In Gennan) 

In the fixe years, 1042—47 the author found records 
of 71 cases of early cancer diagnosed in liis clinic, 07 
were of tlie cervix uten There are microscopically 
tlirec groups to be distinguished (1) hyperplasia or 
atypical growUi, (2) beginning cancer, (3) classical 
cancer The eases of this senes fell mostly in the 
second group, although they develop out of the first 
Hmsclmann’scolposcopy, biopsy, and microscopic study 
places all of tlicm in that waatcr's Group III or IV Sur- 
gical treatment is adxascd, and for most patients 
‘ portio” amputation was earned out, total hysterec- 
tomy was used m about a quarter of the cases The 
end results are not reported 

One roentgenogram, 3 photomicrographs , 1 graph 
Lewis G Jacobs, M D 
Oakland, Calif 

Roentgen Diagnosis of Placenta Praevia. Herbert 
Deuel Radiol elm 17 232-236, July 1948 (In 
German) 

Roentgen demonstration of the placenta is usually 
possible by a soft-tissue technic, and without the use of 
contrast media Three cases are reported, m 2 of which 
the placenta wras so visualized — one a margmal placenta 
and the other a total placenta praexna The thir d 
patient had a premature separation of the placenta 
which was implanted normally 

Three roentgenograms Lewis G Jacobs M D 

Oakland, Cabf 

Breech Presentation with Hypereitension of the 
Neck and Intrauterme Dislocation of Cervical Verte- 
brae J Champneys Taylor Am J Obst & Gynec 
56 381-386, August 1948 

The author reports a case m which a roentgenogram 
of the abdomen showed a full breech presentation with 
the arms of the fetus at the sides and the cemeal spme 
m extreme hyperextension The occiput rested on the 
lumbar spme At the thirty eighth week of gestation 
an elective section was performed and a hvmg baby 
was obtamed When the mfant was six days old, roent- 
genograms of the cervical spme showed forward disloca- 


tion of tlic first, second, and third cervical vertebrae on 
Uic fourth Adequate treatment reduced the disloca- 
tion 

Tins case is reported and the pertinent hterature is 
review cd in the hope that tlic obstetrician will become 
more conscious of deflection attitudes m breech presen- 
tations and more mindful of the vulnerability of the 
cervical spine and cord It is felt that labor in the 
presence of hypcrcxtcnsioii of the cervical spme could 
cause fatal damage to the cord Roentgenography is 
paramount as an aid to diagnosis 

Fixe roentgenograms John DeCarlo Jr , M D 
Jefferson Medical College 

THE GENITO-URINARY SYSTEM 

Present Status of Aortography William F Mehck 
and Alvin E Vitt J Urol 60 321-334, August 1948 

The autliors recount the early history of aortography 
and dale its general acccptaucc in this country from the 
report of rnnilas in 1941 (Am J Roentgenol 46 641, 
1941) Ox er 3,000 cases have now been reported with- 
out a single fatality Sodium iodide is the medium 
customarily employ ed 

The fact that there ore no important structures in the 
area of injection (just below the twelfth nb and four 
finger breadths to the left of the spme) that may be 
accidentally encountered ehmmates danger from that 
source The possibility of bicedmg from puncture of an 
atheromatous plaque m the presence of severe arterio- 
sclerosis exists, but the authors have obtained arteno- 
grams m artenosclerotic patients without mcident 

The same precautions should be observed in aortogra- 
phy as m intravenous pyelography The procedure 
should not be attempted in the presence of severe liver 
damage, nephritis, uremia, or sensitivity to iodides, and 
should be used with great caution m patients with pul- 
monary tuberculosis and hyperthyroidism The authors 
test for sensitivity to iodides by a prelimmary mjec- 
tion of a few drops of sodium iodide mtravenously and 
give normal salme and vitamm C mtravenously im- 
mediately after the procedure, as a prophylactic meas- 
ure They use a general anesthetic (intravenous so- 
dium pentothal) 

For obtaimng the pictures, at least a 600 ma unit is 
recommended so that exposures can be made at 0 2 
second It is necessary to have a high-speed Bucky 
diaphragm to obviate motion and grid marks 

By demonstratmg the renal blood flow, aortography 
permits a study of renal functon and disease m cases m 
which neither retrograde nor mtravenous pyelograms 
can be made The procedure has been found of value 
in (1) cases of ureteral blockage associated with a non- 
functioning kidney, (2) extrapentoneal tumors, (3) 
renal hematuria with a normal pyelogram, (4) renal 
hematuna with pyelographic deformity, f6) renal 
tumors, (6) hydronephrosis due to aberrant ves- 
sels, (7) renal anomalies, (8) hypertension, (9) renal 
cysts, (10) certam non urologic conditions 

Twenty-four illustrations, mcludmg 16 roentgeno- 
Vern W Ritter, M D 
University of Pennsylvania 

Use of a Histamme Antagomst m Intravenous Pyelog- 
raphy Paul L Getzoff New Orleans M & S T 
101 22-26, July 1948 

This is a report of the author’s experience with a 
histamme antagonist m preparation for intravenous 
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pyelography in 22 patients, all of whom presented his- 
tones of allergic manifestations of one or more types 
Each of these patients had positive conjunctival and 
intradermal tests for sensitivity to diodrast A control 
group consisted of 50 patients, aU of whom had non- 
allergic histones and negative tests for diodrast sensi- 
tivity The use of a histamme antagonist is based 
on the behef that the reactions foUowmg mtravenous 
mjection of contrast media for intravenous pyelography 
are due to allergic phenomena 

The procedure was as follows In addition to the 
usual preparatory measures of restncted fluid mtake 
and purgation, a careful history of chnical allergic mani- 
festations was obtamed and a conjunctival and mtra- 
dermal skm test were done One hour before the 
pyelograms were made, 50-100 mg of "pynbenzatmne” 
were given, depending on the su!e and age of the pa- 
tient The drug is taken by mouth with one-half glass of 
water One cubic centimeter of the contrast medium 
was then mjected mtravenously with a tuberculin 
syrmge If there was no reaction after five mmutes, the 
mjection was completed The appearance of any 
allergic manifestations was a signal for immediate dis- 
contmuation of the mjection and the admmistration of 
epmephnne or ephednne 

No allergic reaction occurred m the control group 
Of the patients m the allergic group 4 (18 2 per cent) 
gave general sensitivity reactions There were no 
fatalities It is concluded that the d imi nution m sensi- 
tivity reactions m patients with vanous allergic dis- 
orders and manifest positive reactions to sensitivity 
tests justifies continued use of this techmc 

Wynton H Carroll, M D 
The Henry Ford Hospital 

Radiographic Picture of Diverticulum of the Renal 
Pelvis Vladunir Staiek Radiol dm 17 185-193, 
July 1948 (In French) 

A diverticulum of the renal pelvis, apparently the 
first diagnosed durmg life, was demonstrated by mtra- 
venous urography m a 64-year-old woman It consisted 
of a saccular pouch with smooth and flaccid walls pro- 
jecting from the lower portion of the left kidney pelvis 
and communicating with it by a stalk like connection 
Drainage films showed retention m the diverticulum 
Nephrectomy led to a good immediate result , pathologi- 
cal study of the specimen showed a purulent pyelo- 
nephritis and a renal abscess as well as the diverticulum 
The author suggests that the formation of the diver- 
ticulum involves both pressure effects of a hydro- 
nephrosis and a congenital weakness of the connective 
tissue m the ii all of the renal pel\ is 

Five roentgenograms Lewis G Jacobs, M D 

Oakland, Calif 

Calcified Aneurism of the Renal Artery Report of a 
Case William R Davis and Leonardo F Gallardo 
J Philippine M A 24 375-380, July 1948 

A case is reported to call attention to the possibility 
of renal artcrj aneurysm in patients presentmg rather 
typical symptoms of renal stone Despite the ranty of 
this condition (one m 0,000 autopsies), it should not be 
overlooked 

True and false aneurysms are differentiated false 
aneurj sm is considered a complication of rupture of the 
kidnej , though in a great many cases of true aneurysm 
there is also a history of trauma In elderly persons the 


lesion IS usually attributed to arteriosclerosis (a history 
of syphilis is usually absent) , while m younger persons 
there is more often evidence of trauma to the flank or 
loin Aneurysms develop very slowly after trauma and 
many of them are calcified when first seen 

The symptoms of this condition m young persons 
differ from those m the elderly In the former, there 
are usually no symptoms before rupture, m the latter 
pam and hematuria occur Rupture is attended by 
severe local pain radiabng to the testicle or thigh, and 
shock The patient is often moribund when first seen 
Penrenal swellmg occurs in half of the cases, and hema- 
turia m a third 

The case reported is that of a 57-year-old Negro with 
left renal colic, the pam radiated to the left testis and 
was aggravated by strammg at stool After a com- 
plete urological study, mcludmg the roentgen demon- 
stration of an area of calcification at the level of the left 
kidney, a diagnosis of renal stone was made Even- 
tually the kidney was explored A calcified mass was 
palpated in the pedicle, dissection of which re 
vealed an aneurysm of the left renal artery just proximal 
to the pelvis Nephrectomy was done and recovery was 
uneventful Edward E Lbvinb, M D 

Dearborn, Mich 

Further Studies of the Intemreteiic Ridge of the 
Bladder Nils P G Edling Acta ladiol 30 69-75, 
Aug 31, 1948 

In an earlier paper (Acta radiol 22 573, 1941 
Abst m Radiology 40 109, 1943) the writer described 
the appearance of the inteniretenc ndge m the cysto- 
gram, suggestmg its study as an aid m the diagnosis of 
intramural ureteral calculi He has now accumulated 
135 cases with symptoms of ureteral calculi in which 
such a study has been made. He pomts out that 
proper technic must be used a heavy exposure with the 
central ray passmg through the bladder m the true 
anteroposterior duection (coronal plane) 

The normal mteruretenc ndge m this projection 
shows up as a smooth curve with the apex toward the 
urethral orifice A reversal of one side of the curve 
« e convex cephalad, may indicate swellmg of the wall 
of the mtramural part of the ureter The author sug- 
gests this as an mdirect sign of a calculus havmg been or 
actually bemg present m the region 
Seven roentgenograms, 1 photograph 

Ernest S Kerekes M D 
University of Arkansas 

Giant Prostate Without Symptoms Neurofibroma. 
Harry G McGavran J Urol 60 254-259, August 
1948 

The author reports a neurofibroma of the prostate 
weighmg 839 5 gm , which was successfully removed by 
a retropubic approach The patient was a 44-year-old 
male with a five year history of nght-sided low back 
pam and difficult and pamful bowel movements of three 
years duration The mass was palpable by rectal ex- 
ammation and upon abdominal palpation it extended 
three finger breadths above the symphysis pubis A 
cystourethrogram revealed marked displacement of the 
bladder upward and to the left, with elongation of the 
posterior urethra, which was displaced to the left lat- 
eral pelvic wall In addition, there was complete ab- 
sence, roentgenographically, of the body and supenor 
and mfenor rami of the nght os pubis 
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At oi)cmtion, the tumor was found filling the entire 
Ixmj peh IS and was readily separated from its capsule 
The mass measured 18 X IS X 10 cm This is the 
second largest benign tumor of the prostate and the 
second neurofibroma of the prostate to be reported in 
the literature 

Seven roentgenograms, 1 photomicrograph 

D B Nagle, M D 
University of Pennsylvania 

TJrographic Fmdings in Cases of Tumor of the Supra- 
renal Gland Joseph H Kaplan and Laurence F 
Greene S Clin North America 28 1071-1078, 

August 1948 

This article reports n study of 72 cases in which ex- 
cretorj urography was done in an effort to evaluate this 
procedure as a diagnostic aid in the detection of tumors 
of die suprarenal gland In all of the 72 coses the clini- 
cal picture suggested the presence of asuprarcnal tumor 
The tw o diagnostic signs sought after were doivnward 
displacement of the kidney and the presence of a soft 
ttssuc mass in the region of the suprarenal Either one 
or both of these signs were demonstrable in 29 out of 39 
proved cases in this series indicating that excretory 
urography is a valuable diagnostic adjunct to the diag- 
nosis of suprarenal tumors There was no relationship 
between the tj-pe of tumor and the positive urographic 
findings 

Eight roentgenograms, 1 table 

Joe B Scruggs, Jr , M D 
University of Arkansas 

THE SPINAL CORD 

Neiu-osurgical Lesions Diagnosed as Multiple Sclero- 
sis Samuel Rosner J Nerv & Ment Dis 108 US- 
UI, August 1948 

The author presents 3 cases to indicate the value of 
myelography in demonstrating the presence of neuro- 
surgical lesions which may be corrected in patients pre- 
senting an atypical multiple sclerosis syndrome He 
feels that this procedure should be attempted in pa- 
tients who do not show a typical Charcot’s syndrome 
but do show one or more of the following positive or 
partial Queckenstedt, sensory level, increased spinal 
fluid protem (above 40 mg per cent) 

The technic is described 6 c c of pantopaque is m- 
jected into the cistema magna followed by myelography 
of the cervical region spot films bemg obtained wherever 
any deviation from normal is observed fluoroscop- 
ically The oil is collected in the caudal sac and re- 
moved by lumbar puncture 

Case 1 presented a sensory level at Ce among other 
findings for multiple sclerosis The myelogram demon- 
strated a defect at the superior border of Cj on the right, 
which was found at operation to be due to an adhesive 
arachnoiditis constricting the cord at Ci to Cs 

Case 2 also presented a sensory level at C« and the 
myelogram demonstrated a midlme defect at the inter- 
space between C, and C« Two fibromatous extradural 
tumors were found at the level of Cj and Cj at operation 
Case 3 had an elevated cerebrospmal fluid protem 
and myelography showed a block at Di-Dj on the right 
and Dj D 4 on the left Two osteochondromata were 
found at operation compressmg the cord at the levels 
seen on myelography 

Two roentgenograms Donald R Bryant, M D 
The Henry Ford Hospital 


Varicosities of the Spinal Cord Vems A Case 
Report S M Katz and Eric Samuel South African 
M J 22 607-609, Aug 28, 1948 
A case of arteriovenous angioma of the spmal cord is 
presented as illustrating the characteristic radiologic 
appearance and the lack of diagnostic clinical findmgs 
Signs and symptoms are extremely variable In the 
early stages sensory symptoms predommate , later, pres- 
sure effects may produce motor dysfunction Myelo- 
grams of the authors’ case showed irregular tortuous 
filling defects, which were continuous The radiologic 
diagnosis lay between a venous angioma of the spinal 
canal and localized arachnoiditis The worm-like 
appearance of the filling defect was thought to favor 
hemangioma This diagnosis ivas confirmed at opera- 
tion 

Two myelograms S F Thomas, M D 

Palo Alto, Calif 

THE BLOOD VESSELS 

Roentgen Exammations of the Soft Tissue in Acute 
Thrombosis J Frimann-Dahl Acta radiol 30 1-8, 
Aug 31, 1948 

The author describes a soft-tissue technic to demon- 
strate changes occumng m acute thrombosis of the 
lower extremities These changes are apparently due 
to edema of the subcutaneous tissues and the following 
points are typical (1) thickening of cutis line, (2) in- 
creased breadth of the subcutaneous fat layer, (3) ab- 
normal network-like designs m the subcutaneous tissue, 
(4) mcreased density of the muscular shadow and blux- 
rmg of the border of the muscle mass adjacent to the 
subcutaneous fat Sometimes one sees a dilatation of 
collaterals and broadenmg of the saphenous vem with 
out injection of any contrast medium 
In 34 cases with clmical signs of thrombosis the roent- 
gen findings were negative m 4 cases In 2 cases the 
clmical and radiographic diagnoses were both doubtful 
and m 3 cases there were positive radiographic findmgs 
while clmical findings were still negative The method 
was found to be better m women than in men because 
of the heavier layers of fat 
The roentgen findmgs, of course, are not specific for 
acute thrombosis, similar pictures are seen m fractures, 
hematomas, cellulitis, and osteomyelitis Venography 
was used also m a number of these cases to confirm the 
findmgs, but the relative ease with which soft-tissue 
roentgenography can be done and the ease of securing 
serial studies should give it a place in acute thrombosis 
The illustrations are of superior quality, soft tissue 
detail IS well shown by use of a "tone separation” 
method of reproduction 

Two roentgenograms, 1 drawmg 

G Regnier, M D 
University of Arkansas 

Studies in Experimental' Frostbite H Arteno- 
grams Harris B Shumacker, Jr , Beverly H White, 
and Earle L Wrenn YaleJ Biol &Med 20 619-63l' 
July 1948 

In experimental frostbite, gangrene due to vascular 
alterations can sometimes be forestalled by preventmg 
arterial thrombosis mth anticoagulant therapy Ar- 
teriography can be used to evaluate the arterial circula- 
tion, especially as to presence or absence of vascular 
occlusion and possibly as to the state of constriction or 
dilatation, though no direct information is given con- 
cemmg arteriolar or capillary blood flow or of circula- 
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tion through the arteriovenous shunts Lack of vis- 
uahzation of an artery, therefore, may be due either to 
obstruction or to occlusion of a patent vessel by segmen- 
tal or general arterial spasm 

The authors’ experiments — on dogs and rabbits — 
demonstrated a normal arterial network m extremities 
which survived experimental frostbite without gan- 
grene by virtue of successful treatment with anti- 
coagulant therapy In the presence of gangrene, there 
U'as non-visualization of the arterial tree beyond and 
proximal to the gangrenous area, due to the thrombosis 
present 

Arterial channels were functionally closed m the 
frozen area , m the area just proximal, the arteries were 
generally not open dunng, and for a short tune after, 
freezmg 

Fourteen good artenographic reproductions, accom- 
pany the article Seven tables 

Ernest S Kerekes, M D 
University of Arkansas 


TECHNIC 

Rubber Cassette with Intensifymg Screens Designed 
for Roentgen Exammation of Operatively Exposed 
Organs OlleOlsson Actaradiol 30 91-96, Aug 31 
1948 ’ 

For the radiographic study of operatively exposed 
organs, the author has devised a rubber cassette similar 
to the cassettes used m industry for the inspection of 
material It consists of a flat rubber bag, 10 X 15 cm , 
m which are placed the film and two flexible intensifying 
screens, also of the industrial type The cassette is 
sterilized and loaded under sterile precautions and the 
air drawn out by means of a small tube and a synnge 
The cassette is then introduced mto the operative 
wound 

The prmcipal application of this technic is m the 
location of calculi m a kidney at the tune of operation 
Two photographs Joe B Scruggs, Jr , M D 
Umversity of Arkansas 


RADIOTHERAPY 


Contact Roentgen Therapy George C Andrews 
Arch Dermat & Syph 58 118-126, August 1948 
The author discusses contact therapy of cutaneous 
diseases with particular reference to the Philips tube 
and apparatus The radiation from the Phflips tube 
IS compared with that produced by radium apph- 
cators, based on data from the papers on this subject 
by Braestrup and Quimby 
The author s results with the Philips tube m the treat- 
ment of epuhehomas are no better and often are not as 
good as those obtamed with standard superficial therapy 
machmes with unfiltered radiation produced at 600 or 
100 kv The advantage of the Philips tube lies m the 
protection of the deeper structures aud the rapidity with 
which larger doses can be given This makes it espe- 
cially suitable for treatment of cancer of the eyelids 
With the Phihps apparatus, 8,000 to 16,000 r, un- 
filtered except for the filtration mherent in the tube, are 
given in divided doses m eight to tn elve exposures over 
a period of two to three weeks, the size of the dose de- 
pending upon the thickness or depth and the size of the 
epithelioma the amount of subcutaneous tissue, the 
proximity of bone or cartilage and the patient's age and 
type of skin These large doses cause severe reactions 
which however, are superficial and heal withsurpnsmgly 
little scarrmg For large epitheliomas, the small size 
of the Philips tube is often inadequate and the size of 
the field covered bv standard superficial therapy units 
IS an advantage 

The technic advised by Pendergrass (Radiology 37 
650, 1941) for the treatment of hemangiomas with the 
Philips apparatus has formed the basis of the author’s 
\i ork He believes, however, that the quality of radia- 
tion from the Philips apparatus is not as suitable as 
that from radium applicators for the treatment of he- 
mangiomas and that the harder radiation from the 
Chaoul tube is superior to the radiation from the Phuips 
tube for this purpose 

The Philips tube is especially useful in the treatment 
of uarts because of the large output The average dose 
unfiltercd, for small warts is 2 500 to 3 50C r, this is 
deln cred m a few seconds For plantar warts a dose of 
3 500 r IS often used 

For senile and seborrhetr keratoses the average dose is 


1,200 r unfiltexed The skin about the keratosis is 
closely shielded The cosmefac results are good 
The chief advantage of the Philips tube lies m the 
tremendous output made possible by the short target- 
skin distance It saves a great deal of tune Also, the 
absorption of the major portion of the output within 
the upper centmieter of tissue gives relative protection 
to deeper structures Considerable amounts of stray 
radiation develop around the tube, and the operator, to 
be safely protected, must near a lead-rubber fluoro- 
scopic apron and lead rubber gloves during treatments 
if more than tn o or three are given daily 

Andrews considers the portable feature of little prac- 
tical value and believes that if this feature were done 
away with, and safety and stability were substituted for 
It by the use of a protective screen aud a good counter- 
balanced tube stand, wider use of the apparatus would 
be encouraged 

Skm Cancer Galen M Tice and Charles M "UTiite 
J Kansas M Soc 49 324^332, August 1948 

This paper should be read m its entirety because of 
the authors’ excellent approach to the problem of skin 
cancer and also for their extensive but concise compari- 
sons of therapy by leading authorities There have 
been as many nays of treatmg skin cancer, they state, 
as there ha\e been men doing it This they believe is 
probably a good thmg for cases are thus individualized 
The authors’ general plan of treatment is the massive 
or intensive type, 1 250 r (measured m air) bemg given 
daily for four days at 90 kvp The skm-target dis- 
tance IS 8 to 12 mches No filter is used the first two 
dajs, and 0 5 mm of A1 is used the last two days, or m 
the thicker lesions, 1 0 mm of A1 In some of the 
larger lesions, a smaller total dose than 5,000 r (air) is 
used, because of backscatter If much necrotic tissue 
IS present this is first removed by the plastic surgeon 
Lesions of the nose are treated like lesions elsewhere, 
except that 0 5 mm A1 filtration is used throughout 
Epitheliomas of the pinna of the car are similarly 
handled, but there have been numerous recurrences 
with the squamous-cell variety andsurgerj maybe pref- 
erable in this type WOicn treating lesions of the eye- 
lids the globe is protected by a special lead shield 
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Causes for recurrence arc listed, and the authors 
(lam against niadetiuatc dosage and too close shielding 
of the lesion Recurrence is cominoiicr in the more c\- 
tcnsi\a: lesions, and where there is underlying cartilage 
The authors' cure rate (1 year or more) is 90 per cent 
for basal-cell lesions and 80 per cent for the squamous 
type Their only significant complication was chronic 
radiation ulcer (4 0 per cent of all eases irradiated) 
Tables arc included with respect to se\ incidence 
location of lesion, cures, recurrences, and failures in the 
authors’ senes of 303 cases (358 patients) and showing 
tlie cure r itcs reported by others 
TwcUc photographs, 10 tables 

Edward E Levine, M D 
Dearborn, Mich 

Malignant Melanoma of the Skin Cllmcal and 
Pathologic Analysis of 75 Cases Lauren V Ackerman 
Am J Chn Path 18 002-024, August 1948 
This study concerns the clmical and pathologic fea 
tures of 75 cases of malignant melanoma of the skm, of 
which 44 were in men and 31 in women It does not 
include malignant melanoma of the oral cavity, eye, 
vuha, or anus Thirty-five per cent of the lesious oc- 
curred in the low cr extremities, and 32 per cent m the 
region of the head and neck In 40 (61 per cent) cases 
there was a pre existing mole, m 15 the mole had been 
present since bwth A mole preceded the development 
of tumor most frequently in the lower extremities 
Treatment of malignant melanoma must be radical 
surgical excision followed by radical dissection of 
regional lymph node areas when predictable All 
forms of compromise therapy, including irradiation, 
are contramdicated With the idea of palliation only, 
3 patients in this group received radiotherapy The 
first presented a local recurrence and the other 2 had 
metastatic ingumal nodes Rather marked local re- 
gression of the lesion was seen in the patient with recur- 
rence and m one of those with ingumal metastases, but 
m each instance this was followed by mcreased grorrth 
of the tumor, distant metastases and death In 2 other 
patients because of an error in the pathological diag- 
nosis, a primary malignant melanoma was treated wuth 
the usual adequate radiotherapeutic dose for skm car- 
emoma, with no beneficial effect 

In spite of the ominous character of malignant mela- 
noma, 8 of 21 patients (38 per cent) m this senes treated 
by radical excision and radical dissection survived five 
years, 3 of the 8 had regional lymph node mvolvement 
If 22 other hopelessly far-advanced cases which ap- 
peared durmg the same period are mcluded, the percent- 
age of survix^ for five years is 19 per cent 

Four tables, 17 illustrations 

Some Conaderations m the Treatment of Heman- 
gioma m Infants and Young Children Eugene P 
Pendergrass James C Katterjohn, and James B 
Butchart Am J Roentgenol 60 182-192 August 
1948 

This article is based on expenence m the treatment of 
560 hemangiomas m 406 patients smee 1938 Three 
general types are recognized (1) a flat superficial 
plexTis of dilated capiUanes — angioma simplex and 
nasvus flammeus or port-wme stam, (2) hypertrophic 
angiomas made up of an mterlacmg network of blood 
vessels of considerable size — angioma plexiforrae and 
angioma sunplex hyperplasticum , (3) cax emous heman- 
giomas 


The authors strongly condemn delay in the treatment 
of hemangiomas in the hope that they will disappear 
spontaneously — a method frequently recommended by 
physicians They are also cognizant of the opposition 
even among radiologists to irradiation of these lesions 
They feel, however, that small doses of radiation, propi- 
erly given at the earliest possible time, t e , withm the 
first fen w ceks of life, offer excellent results 

The form of irradiation xraries with the type and lo- 
cation treated The authors prefer contact therapy 
mth the Chaoul or Philips units, rather than topical 
radium Large and bulky lesions are treated with inter- 
mediate voltage, 75 to 135 kv The general plan of the 
treatment is to give small doses of 200-400 roentgens 
(measured in air) every four to six weeks In large 
lesions, multiple small ports are employed, makmg no 
effort to have the ports overlap The total dose is 
usually less than 1,500 r Small deep seated hemangio- 
mas may be treated by radon seeds after the skm dis- 
coloration has been removed bj roentgen therapy 

Several points are emphasized The treatment 
should begin at as early an age as possible lesions at 
three months generally require more treatment thau at 
three weeks The family should be forew'arned of all 
the possible radiation reactions In large bulky le- 
sions, sloughs occur more frequently without irradiation 
than with it The color of the lesion is first matched 
with fingernad polish color charts as a baselme for the re- 
sponse to the treatment 

Twelve illustrations, mcludmg 4 roentgenograms 
Joseph D Calhoun, M D 
University of Arkansas 

Hemangiopericytoma Charles F Sims, Neville 
Kirsch, and R Gordon MacDonald Arch Dermat &. 
Syph 58 194-205, August 1948 

The authors report two cases of hemangiopericytoma, 
a vascular tumor characterized by the formation of 
endothelial tubes and sprouts with a surroundmg sheath 
of rounded and sometimes elongated cells derived from 
the capillary pencytes In one case the tumor was a 
composite one, contammg endothelial cells as ivell as 
pericytes It was treated by roentgen rays with notable 
improvement, but the interval was too bnef to permit 
any conclusion as to the permanency of the result 

Eight illustrations 

Treatment of Caremoma of the Lip with High Voltage 
X-Ray H B Ivey South M J 41 685-688, August 
1948 

The author treats cancer of the hp with 6,000 to 
6,000 r, at 200 kv p , 25 cm distance, 2 mm copper 
and I mm alummum filtration The patient is treated 
five to SIX days each week receivmg an average daily 
dose of 300 r This techmc has been used m 109 cases 
of caremoma of the lip, with only 6 failures There 
have been no uradiation comphcations The percent- 
age of recurrence for the entire 109 cases is 4 6 All the 
patients writh recurrences died of metastatic disease. 

Two photographs John DbCarlo Jr . M D 
Jefferson Medical College 

Malignant Tumors of the Nose and Nasal Accessory 
Smuses LeRoy A Schall JAMA 137 1273- 
1276, Aug 7, 1948 

In malignant tumors of the nose and paranasal 
sinuses, surgery as the primary form of treatmeut wnth 
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radiation therapy as an adjunct has produced the best 
results in terms of five-year survivals Of 123 pa- 
tients treated in this way, 48 (39 per cent) are living 
after five years The five-year survival rate for pa- 
tients treated primarily by radiation was 19 per cent 
The importance of biopsy is rightly stressed as a pre- 
requisite to therapy Several illustrative case sum- 
maries are included Paul W Roman, M D 

Baltimore, Md 

Colloidal Lead Orthophosphate Associated with Deep 
Roentgen Therapy in Bone Metastases from Cancer of 
the Breast Lawrence Reynolds, T Leucutia, James 
C Cook, and Kenneth E Comgan Am J Roentgenol 
60 193-206, August 1948 

The authors review the hterature and conclude that 
colloidal lead orthophosphate is considerably more 
stable and less toxic than the electric suspension of 
metallic lead used by Bell (see for example. Lancet 1 
637 1926) for the treatment of eancer 

Diffraction studies performed in rabbits confirmed the 
affinity of the lead for the osseous system, the largest 
deposition occurrmg along the epiphyseal Imes and at 
the place of most active cell growth Apparently the 
lead replaces for a limited time the part that calcium 
normally plays in bone metabolism 

The prelimmary intravenous mjection of colloidal 
lead orthophosphate m conjunction with roentgen ther- 
apy leads to a three-fold ^eet m the malignant neo- 
plastic invasion of the osseous system (1) the lead has 
a certain toxic action in itself , (2) there is a direct de- 
structive effect of the roentgen rays, and (3) the heavy 
lead atoms deposited withm the tumor area emit under 
the mfluence of the roentgen irradiation, lomzing second- 
ary electrons which also act on the carcinoma cells 
The method has been used durmg the past twenty 
years in a senes of 355 cases of bone metastases chiefly 
from carcmoma of the breast In 95 per cent of the 
cases the immediate palliative effect was remarkable 
The average survival amounted to three years In 4 
per cent the survival was more than five years There 
was one ten-year survival, but no permanent cure 
The authors have also tned radioactive lead ortho- 
phosphate, but state that further mvestigations are 
necessary before worth-while therapeutic efforts can be 
undertaken 

A very complete bibliography is appended 
Twentj one illustrations, includmg 19 roentgeno- 
grams Ernest S Kerekes, M D 

University of Arkansas 

Surgical and Radiation Therapy for Carcmoma of the 
Cervix Manuel Garcia and Leon J Menville 
JAMA 137 1101-1109 July 24 1948 

In companng surgical with radiation therapy for car- 
cinoma of the cervix the authors msist on the use of the 
absolute salvage rate This means the proportion of 
patients alive and well at the end of five years whether 
treated or not Surgical judgment has limited the 
number of operative patients and has frequently indi 
cated the additional use of radiation Even so recur 
rence of the disease is found m the pelvis in one third of 
those sunn mg operation, in the majority of cases 
appearing within three years 'U'hen surgery alone is 
used the absolute salvage rate is 22 per cent The 
absolute salvage percentage for surgery and radiation is 
32 per cent It is felt that combining radiation with 


surgical therapy has improved the end results even 
though the amount of radiation is not considered lethal 
to the residual cancer cells 

Radiation retains its unchallenged position in pallia 
tive treatment As a curative measure the absolute 
salvage rate of radiation alone is 33 per cent 

Of interest is the ten-year survival rate for radiation 
and surgery This is found to be the same for both 
Smee operation is done on a more favorable group of 
cases. It w ould be expected that the ten year survival 
would be greater m that group 

It IS stated that surgery has reached its zenith, 
whereas radiation therapy is capable of further improve- 
ment The figures m this paper represent numerous 
senes reported m the hterature 

Three charts, 12 tables Paul W Roman, M D 

Baltimore Md 

Depth Dose Measurements m the Esophagus m 
Roentgen Rotation Therapy Kurt Lid6n Acta 
radiol 30 64-68, Aug 31, 1948 

In rotation therapy, accurate theoretical calculations 
of depth doses are extremely difficult for the follownng 
reasons (a) The shape of the cross section of most 
parts of the human body is not easily susceptible to 
mathematical calculation (6) The different body tis- 
sues have widely differmg powers of absorption 
(c) There are great differences between individual pa- 
tients (d) It IS sometimes difficidt to keep the object 
of the treatment, an esophageal cancer, for example, 
coincident wnth the rotation center because of move- 
ments of the patient 

An apparatus, consistmg of a small cylmdrical cap- 
sule of alummum mounted on an esophageal bougie 
forming a container for two cylmdrical condenser cham- 
bers IS described With this apparatus depth doses in 
rotation therapy can be determmed accurately, as m 
cases of cancer in the throat and esophagus 

No actual depth dose graphs or charts are given 
Three illustrations J D Calhoun, M D 

University of Arkansas 

Hodgkm’s Disease An Unusual Case with Spmal 
Symptoms O D Beresford and Norman G B 
McLetchie Bnt M J 2 136-137, July 17, 1948 
A case of Hodgkin’s disease involving the cervical and 
axillary nodes is desenbed Treatment with deep roent- 
gen therapy resulted in a remission of three and a 
half years The patient then returned wnth a mass m 
the right iliac fossa and symptoms of paraplegia consist- 
ent wnth a transverse myelitis subsequently developed 
Radiotherapy was again administered, but the eourse 
was downhill At autopsy no trace of lymphadenoma 
or other lesion could be found to account for the trans 
verse myelitis 

Spmal symptoms though rare m Hodgkin’s disease, 
are not unknown Possible causes are (1) destruction 
of the vertebral bodies by lymphadenoma with sub 
sequent collapse and eompression fracture of vertebrae, 
(2) pressiue on the cord as the result of direct extension 
of the disease from involved vertebrae, (3) growth of 
lyraphadenomatous tissue m the epidural space ad- 
herent to the dura (most common cause), (4) viral or 
toxic reaction producing edema of the cord Though 
the usual finding is an isolated epidural mass, a feu 
cases are not immediately explicable on this basis, either 
having an epidural mass too small to produce symp 
toms, or none at all In several cases reported by Wed 
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radiation therapy as an adjunct has produced the best 
results in terms of five-year survivals Of 123 pa- 
tients treated in this way, 48 (39 per cent) are living 
after five years The five-year survival rate for pa- 
tients treated primarily by radiation ivas 19 per cent 
The importance of biopsy is rightly stressed as a pre- 
requisite to therapy Several illustrative case sum- 
maries are included Paul W Roman, M D 

Baltimore, Md 

Colloidal Lead Orthophosphate Associated with Deep 
Roentgen Therapy m Bone Metastases from Cancer of 
the Breast Lawrence Reynolds, T Leucutia, James 
C Cook and Kenneth E Corrigan Am J Roentgenol 
60 193-206, August 1948 

The authors review the hterature and conclude that 
colloidal lead orthophosphate is considerably more 
stable and less toxic than the electnc suspension of 
metaUic lead used by BeU (see, for example. Lancet 1 
537 1926) for the treatment of cancer 

Diffraction studies performed m rabbits confirmed the 
affinitj of the lead for the osseous system, the largest 
deposition occurrmg along the epiphyseal Imes and at 
the place of most active cell growth Apparently the 
lead replaces, for a limited time the part that calcium 
normally plays m bone metabolism 

The preliinmary intravenous mjection of coUoidal 
lead orthophosphate in conjunction with roentgen ther- 
apy leads to a three-fold effect m the malignant neo- 
plastic invasion of the osseous system (1) the lead has 
a certain toxic action in itself, (2) there is a direct de- 
structive effect of the roentgen rays, and (3) the heavy 
lead atoms deposited withm the tumor area emit under 
the mfluence of the roentgen irradiation ionizing second- 
ary electrons which also act on the carcinoma cells 
The method has been used durmg the past twenty 
years in a senes of 355 cases of bone metastases chiefly 
from caremoma of the breast In 95 per cent of the 
cases the immediate palhative effect was remarkable 
The average survival amounted to three years In 4 
per cent the survival was more than five years There 
was one ten-year survival, but no permanent cure 
The authors have also tried radioactive lead ortho- 
phosphate, but state that further investigations are 
necessary before worth-while therapeutic efforts can be 
undertaken 

A very complete bibliography is appended 
Tuenty one illustrations, mcludmg 19 roentgeno- 
Krams Ernest S Kerekes M D 

University of Arkansas 

Surgical and Radiation Therapy for Caremoma of the 
Cervix Manuel Garcia and Leon J hlenville 
J A M 4 137 1101-1 1(W Julj 24 1948 

In comparing surgical « ith radiation therapy for car- 
cinoma of the cerv i\ the authors insist on the use of the 
absolute salvage rate This means the proportion of 
patients ah\c and well at the end of five jears whether 
treated or not Surgical judgment has limited the 
number of operative patients and has frequently mdi 
cated the additional use of radiation Even so recur- 
rence of the disease is found in the pelvas m one third of 
those surviving operation in the majority of cases 
appeanng within three years WTien surgery alone is 
used the absolute salvage rate is 22 per cent The 
absolute salvaige percentage for surgery and radiation is 
32 per cent It is felt that combining radiation with 


surgical therapy has improved the end-results even 
though the amount of radiation is not considered lethal 
to the residual cancer cells 
Radiation retains its unchallenged position m pallia 
tive treatment As a curative measure, the absolute 
salvage rate of radiation alone is 33 per cent 
Of interest is the ten-year survival rate for radiation 
and surgery This is found to be the same for both 
Since operation is done on a more favorable group of 
cases, it would be expected that the ten year survival 
would be greater m that group 

It is stated that surgery has reached its zenith, 
whereas radiabon therapy is capable of further improve- 
ment The figures in this paper represent numerous 
senes reported m the literature 

Three charts, 12 tables Paul W Roman, M D 

Baltimore Md 

Depth Dose Measurements m the Esophagus m 
Roentgen Rotation Therapy Kurt Lid6n Acta 
radiol 30 64-68 Aug 31, 1948 

In rotation therapy, accurate theoretical calculations 
of depth doses are extremely difficult for the following 
reasons (o) The shape of the cross section of most 
parts of the human body is not easily susceptible to 
mathematical calculation (b) The different body tis- 
sues have widely differmg powers of absorption 
(c) There are great differences between mdividual pa- 
tients id) It IS sometimes difficult to keep the object 
of the treatment, an esophageal cancer, for example, 
coincident with the rotation center because of move- 
ments of the patient 

An apparatus, consisting of a small cylmdrical cap- 
sule of alummum mounted on an esophageal bougie 
forming a container for tw o cylindrical condenser cham- 
bers IS desenbed With this apparatus, depth doses m 
rotation therapy can be determined accurately as m 
cases of cancer in the throat and esophagus 

No actual depth dose graphs or charts are given 
Three illustration^ J D Calhoun, M D 

University of Arkansas 

Hodgkm’s Disease An Unusual Case with Spinal 
Symptoms O D Beresford and Norman G B 
McLetchie Bnt M J 2 136-137, July 17 1948 
A case of Hodgkin’s disease involving the cervical and 
axillary nodes is described Treatment with deep roent- 
gen therapy resulted m a remission of three and a 
half years The patient then returned with a mass m 
the right iliac fossa, and symptoms of paraplegia consist- 
ent with a transverse myelitis subsequently developed 
Radiotherapy was again administered, but the course 
was downhill At autopsy no trace of lymphadenoma 
or other lesion could be found to account for the trans- 
verse myelitis 

Spmal symptoms though rare in Hodgkin’s disease 
are not unknown Possible causes are (1 ) destruction 
of the vertebral bodies by lymphadenoma with sub 
sequent collapse and compression fracture of vertebrae, 
(2) pressure on the cord as the result of direct extension 
of the disease from involved vertebrae, (3) growdh of 
lymphadenomatous tissue m the epidural space ad- 
herent to the dura (most common cause), (4) viral or 
toxic reaction producing edema of the cord Though 
the usual finding is an isolated epidural mass, a few 
cases are not immediately ex^plicable on this basis, either 
having an epidural mass too small to produce symp 
toms, or none at all In several cases reported by Weil 
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active phosphorus iii hrcost tumors by a Gcigcr-Mfillcr 
counter applied to the overlying skin At that time 
studies Ind been made m 25 patients The number has 
now increased to 80, for 62 of whom complete clinical, 
radiologic, and pathologic data arc available This 
latter figure includes 22 with benign and 41 with malig- 
nant breast lesions 

The skin surface measurements m 10 of the benign 
group were comparable to those of normal skin fort>- 
cight hours following tracer doses of radioactive phos- 
phorus An unexplained increased reading was ob- 
tained m 1 ease, and 4 patients with inflammatory le- 
sions showed increased radioactivity over the inflamed 
areas 

Skin surface measurements of radioactivitj made over 
cellular tj-pes of priinarv breast carcinoma, axillary and 
ccrvacal metastascs, and local recurrent carcinomatous 
nodules, all exceeded by more than 25 per cent measure 
nicnts over apparently normal tissues Measurements 
over ulcerated, infected carcinomatous lesions were 
markedly mcrcased Measurements over microscopic 
malignant lesions, mucoid carcinomas, and deeply situ- 
ated lesions in obese breasts were comparable to those 
ov er normal breast tissue 

It is pointed out that the method of study described 
provides useful data for the climcal, radiologic and 
pathologic study of breast lesions It cannot be used at 
this time therapeutically 
Eight drawings, 3 tables 

Tissue Localization and Excretion Routes of Radio- 
active Dibromestrone Gray H Twombly, Leslie 
McClmtock and Moms Engelman Am J Obst &. 
Gynec S6 260-208, August 1948 
The authors give the results of their experiments with 
dibromestrone, which they prepared by bromination of 
equilm with radioactive brotmne 82 Their conclu 
sions are briefly summarized 

(1) Dibromestrone is weakly estrogenic if at all 

(2) Dibromestrone is not selectively localized m the 
adrenals, spleen, uterus, ovary, or testes of the rabbit 
but occurs in the gallbladder withm six hours after in 
jection 

EFFECTS OF 

Laryngeal Chondronecrosis Following Roentgen 
Therapy William A Goodrich and Maunce Lenz 
Am J Roentgenol 60 22-28 July 1948 
Laryngeal chondronecrosis following roentgen therapy 
for cancer of the lamyx occurred m 28 of 205 patients 
treated at the Presbyterian Hospital, New York City, 
between 1932 and 1946 Of the 28 patients, 8 were free 
of caremoma, 2 showed persisting cancer, and m 18 
patients it was not known whether or not disease per- 
sisted Chondronecrosis developed withm six months 
after the last roentgen treatment m most of the patients 
(23 of the 28) It was more prone to occur m exten- 
sive lesions (27 of the 28 w ere extensive), and to develop 
when lirmted surgery had been performed either before 
or after roentgen therapy Laiyngofissure or partial 
laryngectomy seemed to favor the development of 
chondronecrosis (excision of the free portion of the 
epiglottis and total removal of all the cartdage by 
laryngectomy excepted) In the authors’ expenence 
the chondronecrosis was usually so extensive that it was 
difficult to determine the pomt of ongm It mvolved 


(3) Dibromestrone is not selectively localized m the 
liver, ovaries, or uterus of the female monkey or m the 
uterus of the dog 

(4) It is excreted largely through the common bile 
duct into the mtestmes From this organ it may be 
reabsorbed into the portal circulation, ultimately to find 
Its way to the kidney and into the urine 

(6) Solubdity tests are consistent wnth the hypothesis 
that dibromestrone is excreted into the bile and mto the 
unne largely as a conjugated phenolic steroid 

(6) These observations strongly support the theory of 
an enterohepatic circulation of dibromestrone and by 
impl'cation, of other steroids as well 

Two drawings John DeCarlo, Jr , M D 

Jefferson Medical College 


Methods of Application of Radioactive Isotopes to 
Anbcancer Research G Joyet Schweiz med 
Wchnschr 78 708-710, July 24, 1948 (In French) 
This IS a rather superficial discussion of the use of 
radioactive isotopes m cancer therapy (rather than m 
research) It is the belief of the author that there are 
two principal means by which this modality may be 
employed (1) injection of the active isotope as such 
into the organism, with an attempt by any appropnate 
means to secure localization m the tumor, (2) mtroduc- 
tion of a stable element mto the organism and/or 
tumor, followed by t« wro bombardment with slow 
neutrons to secure radioactive transmutation These 
methods are outlmed to give direction to future re- 
search, but no ongmal work is reported 
Two drawings, 2 tables Lewis G Jacobs, M D 

Oakland, Calif 


Isotopes and Radiation Hazards Frank Howarth 
Lancet 2 51-53, July 10, 1948 

Under the headings skm effects, blood changes, genetic 
effects, sterility, and effects of mgestion, the author re- 
views bnefly the dangers of undue exposure to radio- 
active isotopes Many of the articles quoted appeared 
orginally in Radiologv 

RADIATION 

the epiglottis more frequently than other laryngeal 
cartilages Hautant’s observations (Ann d mal de 
I’oreille, du larynx 46 1198, 1927) indicated that the 
lower angles of the anterior borders of the thyroid car- 
tdage were the most common site of chondronecrosis 
The prognosis m patients with chondronecrosis fol- 
lowing roentgen therapy is poor when the necrosis m- 
volves the base of the epiglottis, the pre epiglottic space, 
and arytenoids or thyroid cartdages Prognosis is 
good when only the tip of the epiglottis is mvolved 
The use of chemotherapeutic and antibiotic agents, 
such as pemcdlm and sulfonamides, seemed to help 
abort the threat of chondronecrosis, but was of httle 
value when the condition had developed Laryngec- 
tomy should be considered m patients with early or 
impending chondronecrosis 
The most unportant observation made by the 
authors, in so far as roentgen therapists are concerned, 
IS that the techmc of roentgen therapy m patients m 
whom chondronecrosis developed did not differ from 
that used m the more successful cases The authors 
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did gam the impression, however, that the larger the 
fields and daily dose and the shorter the period of treat- 
ment, the more frequently did laryngeal edema appear 
after therapy Severe laryngeal edema, m its turn, was 
at times a precursor of chondronecrosis 

Detads of treatment m the cases constitutmg this 
series are given It is suggested that doses much 
larger than 100 r m air, daily to each of two lateral 
fields, 6X8 cm , with the usual 200 kv 60 cm target- 
s km distance, 0 5 mm Cu filter should preferably not 
be earned further than 500 r, or at most 1,000 r, to each 
field Tracheotomy, when mdicated, should be below 
the irradiated area, as it may otherwise pemut the 
entrance of bacteria mto the damaged cartilage and 
precipitate necrosis 

Two tables James C Eatterjohn, M D 

Indianapolis, Ind 

Radionecrosis of the Mandible Stabsbeal, Patho- 
genetic, and Chnical ConsiderationB Franco Perotti 
Radiol med (Milan) 34 321-342, June 1948 (In 
Itahan) 

Forty-eight cases of necrosis of the mandible occurred 
m 150 patients treated with radium for endo-oral car- 
emoma The author pomts out that the necrosis of the 
mandible does not predispose to recurrences Most 
patients were permanently cured of their carcinoma 

Sis. charts Cesare Gianturco M D 

Urbana, HI 

Compheabons of Deep X-ray Therapy of Caremoma 
of the Lung Victor C Jacobsen Am J Med 5 
148-156, July 1948 

A case of squamous-cell carcinoma of a nght pnmary 
bronchus with complicating bronchitis, bronchiectasis, 
pneumomtis and emphysema is reported The neo- 
plasm nas relatively small but because of its strategic 
location gave clinical symptoms over a period of nearly 
three years Dunng this long interval it remamed 
withm an area roughly 2X3 cm , grew slowly m 
the peribronchial tissue, and even mvaded regional veins 
which bmlt up a protective thrombosis, agam holdmg 
the tumor wi thin a narrow hilar zone The hilar lymph 
nodes were not mvolved 

Four months before death, deep roentgen therapy 
( 10 400 r divided among four portals) was instituted, 
repeated bronchoscopic examinations up to that time 
havmg faded to reveal the neoplasm (a mass was visible 
on the roentgenogram about eighteen months pre- 
viously) 

f Postmortem exarmnation revealed a specific x-ray 
affect upon the pleura subpleura, alveolar and vascular 
structures, and very defimtely upon the tumor itself 
Hyalme necrosis of the peripheral zone of the tumor 
would seem to be a characteristic effect The tumor was 
still viable m the central core, but fragmentation of 
cells was occurrmg m the areas m which the dosage of 
rays was of sufficient depth The tumor was of the 
keratinizing tjqie and hence somewhat radioresistant. 
The effect of the irradiation on the tuipor> then, was 
good as far as it went The changes in the pleura and 
lung parenchyma were, of course, deleterious 

VTide mtcnsive treatment of bronchiectasis is impera- 
tii e m preserving Ide m patients with lung cancer, m the 
present case there is no evidence that the bronchiectasis 


was favorably influenced by the two courses of deep 
x-ray irradiation 

Since pulmonary infection is common, the use of 
pemcdlm and/or sulfonamides or streptomycm should 
be the rule, whether or not radical surgery or deep x ray 
therapy is employed This may at least improve the 
patient’s general condition and thus add to the life 
expectancy, as well as make him a better operative nsk 
Four roentgenograms, dphotonucrographs, 2 photo- 
graphs 

Intestmal Changes Secondary to Irradiation of Pelvic 
Malignancies Jerome M Maas Am J Obst & 
Gsmec 56 249-259, August 1948 
A senes of 600 cases of malignant growths of the 
pelvis — squamous-cell caremomas and adenocaremomas 
of the cervix, adenocaremomas and sarcomas of the 
corpus uten, ovarian caremomas, and pnmary carci- 
nomas of Barthohn's gland — treated by rrradiation m 
the State of Wisconsm General Hospital over a penod of 
thirteen years is reviewed The method of therapy m 
these cases was determmed jomtly by the Departments 
of Gynecology and Radiology 

Immediate or transient comphcations consisted 
chiefly of radiation sickness, which was present m 87 
per cent of the patients treated 

Permanent rectal changes, consistmg mainly of fac- 
titial proctitis were found to occur m 11 per cent of the 
cases treated These changes occurred most frequently 
at the rectosigmoid junction and their management 
was grossly unsatisfactory for the most part Further 
permanent rectal damage of dtmmishmg frequency con- 
sisted of irreversible rectal stenosis, rectovaginal fistula, 
and secondary caremoma of the bowel It was noted 
that higher doses of radiation therapy tend to produce 
permanent rectal lesions earlier m the course of treat- 
ment and of a more senous nature 

The author demonstrates that when a diagnosis of a 
mahgnant neoplasm is made, with a thorough mvesti- 
gation of the most satisfactory mode of therapy to be 
used, subsequent complications can be predicted with a 
fair degree of accuracy However, far too frequently 
the arrest or even complete cure of a cancer is obscured 
by the damage inflicted to surroundmg tissue by x-rays 
and radium therapy, particularly the latter 

Three tables Robert H Lbaming, M D 

Jefferson Medical College 

Influence of Age on SusceptfbiUty of Mice to the De- 
velopment of Lymphoid Tumors after Irradlabon 
Henry S Kaplan J Nat Cancer Inst 9 65-56, 
August 1948 

This paper reports a group of experiments on irradia- 
tion of strain C57 black mice exposed to whole-body 
roentgen irradiation at ages ranging from two weeks to 
four months Fractional doses totabng 760 or 1,000 r 
were administered m consecutive daily treatments 
The rate of irradiation w as 84 r daily The mcidence 
of lymphoid tumors thus produced decreased as the age 
at which irradiation was performed was advanced 
A group of curves clearly demonstrates this on adequate 
numbers of mice to make these results statistically 
acceptable 

Two graphs, 1 table S F Thosias, M D 

Palo Alto, Calif 
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Spontaneous Pneumothorax. A Study of 105 Cases^ 

LOUIS A ROTTENBERG, M D , and ROSS GOLDEN, M D 
New York, N Y 


S pontaneous pneumothorax is a con- 
dition in which air is present outside 
the lung in the thoraac cavity without 
obvious portal of entry through the chest 
wall 

The term “pneumothorax” was imtially 
employed by Itard in 1S03, when he re- 
ported 5 cases, the diagnosis of which was 
made at .autopsy McDowell in 1856 
descnbed the first clear-cut case of spon- 
taneous pneumothorax in an apparently 
healthy mdividual Kjaergaard contnb- 
uted his monumental work on this subject 
in 1932 Several hundred cases have since 
been reported in the hterature (exclusive 
of figures from the rmlitary medical serv- 
ices) 

Many adjectives have been used to 
describe the pneumothorax “Bemgn,” 
“true,” “real,” “idiopathic,” “simple,” and 
“spontaneous pneumothorax in apparently 
healthy individuals” are but a few of the 
terms Regardless of terminology, the 
bemgn nature of the disease has been 
stressed by most of the recent investigators 
In many medical textbooks the com- 
monest cause of spontaneous pneumo- 
thorax IS stated to be pulmonary tuber- 
culosis The purpose of this paper is to 
present a study of 105 consecutive cases of 
spontaneous pneumothorax observed at 


the Columbia-Presbytenan Medical Cen- 
ter, from 1930 to 1947, inclusive, to deter- 
mine its possible relationship to pulmonary 
tuberculosis 

PATHOGENESIS 

The three most important etiologica l 
a gents in the pathogenesis nf spnti tgnprmi; 
pn^ mothorax have been considered to be 
(1) p ulmonary tuberculos is, (2) congemta l 
■\^sicles,_^d (3) emphysema 

(]Q Pulmonary ' 1 uberculosis Pulmo- 

nary tuberculosis has not infrequently been 
associated with spontaneous pneumo- 
thorax This IS apparently based on cer- 
tam reports m the literature For exam- 
ple, Rshberg (1932) in his textbook 
Pulmonary l uberctU-osts, remarked that 
“the consensus ot opinion is tha t the vast 
m ajority [of cases of spontaneous pneumo- 
t horax J are caused by a tuberculous lesio n 
Lfi the lung or pleura it is mamtamed 
that at le ast 90 per cent onginate thus 
The rent in the pleura may be due to soft-'^ 
emng and consequent perforation of a 
subple^l tubercle, or to_ ^tear~in~ that 
memhra nr~cmIsM~-fay tuggu^ of an ad - 
he sion~~ ' In' the Tmter's"^ opimon prob- 
ably about 20 per cent of cases of really 
s pontaneous *Yllieuiilothora(!:es are not diTe 
totubercuTosis ” 


the Radiological Society of North Amenca, San Franasco, Cabf , Dec 5-10 1948 Annual Meeting of 
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did gam the impression, however, that the larger the 
fields and daily dose and the shorter the penod of treat- 
ment, the more frequently did laryngeal edema appear 
after therapy Severe laryngeal edema, in its turn, was 
at times a precursor of chondronecrosis 

Details of treatment m the cases constitutmg this 
series are given It is suggested that doses much 
larger than 100 r m air, daily to each of two lateral 
fields, 6 X S cm , ivith the usual 200 kv , 50 cm target- 
skin distance, 0 6 mm Cu filter should preferably not 
be earned further than 500 r, or at most 1,000 r, to each 
field Tracheotomy, when mdicated, should be belon 
the irradiated area, as it may othenvise permit the 
entrance of bactena mto the damaged cartilage and 
precipitate necrosis 

Two tables James C Katterjohn, M D 

Indianapolis, Ind 

Radionecrosis of the Mandible Statistical, Patho- 
genetic, and Chmeal Considerations Franco Perotti 
Radiol med (Milan) 34 321-342, June 1948 (In 
Italian) 

Forty-eight cases of necrosis of the mandible occurred 
m 150 patients treated with radium for endo-oral car- 
emoma The author pomts out that the necrosis of the 
mandible does not predispose to recurrences Most 
patients were permanently cured of their caremoma 

Six charts Cesare Gianturco M D 

Urbana, HI 

Compheations of Deep X-ray Therapy of Caremoma 
of the Long Victor C Jacobsen Am J Med 5 
148-156, July 1948 

A case of squamous-cell caremoma of a nght primary 
bronchus with complicating bronchitis, bronchiectasis, 
pneumomtis and emphysema is reported The neo- 
plasm was relatively small but because of its strategic 
location gave clmical symptoms over a period of nearly 
three years During this long mterval it remamed 
within an area roughly 2X3 cm , grew slowly m 
the peribronchial tissue, and even mvaded regional veins 
which bmlt up a protective thrombosis, again holding 
the tumor ivithin a narrow hilar zone The hilar lymph 
nodes were not involved 

Four months before death deep roentgen therapy 
(10,400 r divided among four portals) was mstituted, 
repeated bronchoscopic examinations up to that time 
havmg faded to reveal the neoplasm (a mass was visible 
on the roentgenogram about eighteen months pre- 
viously) 

f Postmortem examination revealed a specific x-ray 
effect upon the pleura subpleura, alveolar and vascular 
structures, and very defimtely upon the tumor itself 
Hyaline necrosis of the peripheral zone of the tumor 
n ould seem to be a characteristic effect The tumor was 
still viable m the central core, but fragmentation of 
cells was occurring m the areas m which the dosage of 
rays was of sufficient depth The tumor was of the 
keratinizing tjqie and hence somewhat radioresistant 
The effect of the irradiation on the tumor, then, was 
good as far as it went The changes m the pleura and 
lung parcnchjTna were, of course, deleterious 

VTide mtensii e treatment of bronchiectasis is impera- 
ti\ e m presemng life m patients inth lung cancer, m the 
present case there is no endence that the bronchiectasis 


was favorably influenced by the two courses of deep 
\-ray irradiation 

Since pulmonary infection is common, the use of 
penicdlin and/or sulfonatmdes or streptomycm should 
be the rule, whether or not radical surgery or deep x ray 
therapy is employed This may at least unprote the 
patient’s general condition and thus add to the life 
expectancy, as well as make him a better operative risk 
Four roentgenograms, 4 photomicrographs, 2 photo- 
graphs 

Intestinal Changes Secondary to Irradiation of Pelvic 
Malignancies Jerome M Maas Am J Obst & 
Gynec 56 249-259, August 1948 
A series of 600 cases of mahgnant growths of the 
pelvis — squamous-cell caremomas and adenocaranoraas 
of the cervix, adenocaremomas and sarcomas of the 
corpus uteri, ovarian caremomas, and pnmary carci- 
nomas of Barthohn’s gland — treated by irradiation in 
the State of Wisconsm General Hospital over a penod of 
thirteen years is reviewed The method of therapy m 
these cases was determmed jomtly by the Departments 
of Gynecology and Radiology 

Immediate or transient compheations consisted 
chiefly of radiation sickness, which was present m 87 
per cent of the patients treated 

Permanent rectal changes, consistmg mainly of fac- 
titial proctitis were found to occur in 11 per cent of the 
cases treated These changes occurred most frequently 
at the rectosigmoid junction and their management 
was grossly unsatisfactory for the most part Further 
permanent rectal damage of dimmishmg frequency con- 
sisted of irreversible rectal stenosis, rectovaginal fistula, 
and secondary caremoma of the bowel It ivas noted 
that higher doses of radiation therapy tend to produce 
permanent rectal lesions earlier m the course of treat- 
ment and of a more serious nature 

The author demonstrates that when a diagnosis of a 
mahgnant neoplasm is made, with a thorough mvesti- 
gation of the most satisfactory mode of therapy to be 
used, subsequent compheations can be predicted with a 
fair degree of accuracy However, far too frequently 
the arrest or even complete cure of a cancer is obscured 
by the damage inflicted to surroundmg tissue by x-rays 
and radium therapy, particularly the latter 

Three tables Robert H Teaming, M D 

Jefferson Medical College 

Influence of Age on Susceptibihty of Mice to the De- 
velopment of Lymphoid Tumors after Irradiation 
Henry S Kaplan J Nat Cancer Inst 9 55-56, 
August 1948 

This paper reports a group of experiments on irradia- 
tion of stram C57 black mice exposed to whole body 
roentgen irradiation at ages ranging from two weeks to 
four months Fractional doses totaling 750 or 1,000 r 
were admimstered in consecutive daily treatments 
The rate of irradiation was 84 r daily The incidence 
of lymphoid tumors thus produced decreased as the age 
at which irradiation was performed was advanced 
A group of curves clearly demonstrates this on adequate 
numbers of mice to make these results statistically 
acceptable 

Two graphs, 1 table S F Thomas, M D 

Palo Alto, Calif 
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Fischer nor HaAasln ofTcrcd definite sug- 
gestions as to the origin of tins scar tissue, 
and they were unable to demonstrate posi- 
tive e\ idciice for tuberculosis Yet, they 
considered an old, hnnted tuberculous 
infection as the most probable cause 

A French radiologist \nsiting the Presbj'’- 
tenan Hospital m 1^17 related an inter- 
esting tale to one of us (L A R ) relative 
to the prevalent association of pneumo- 
thorax and pulmonary tuberculosis, Dur- 
ing the Nazi occupation of France, a 
demand was made for sla\ c labor To pre- 
Aent tlic wholesale seizure of young French- 
men, a group of local physicians produce 
artificial pneumothorax m many of t ese 
young adults, using a fmt needle , p ace 
the "patients” in sanatoria, and made 
chest films The German medical officers 
were satisfied that spontaneous pneumo 
thorax \vas present which was comp ica mg 
pulmonar}’’ tuberculosis The air m e 
thoracic ca\nty was renewed severa imes 
Months later the Germans became sus- 
picious To continue the delusion, norma 
saline was injected into a knee or in ^ 
peripheral joint, a plaster cast was apP^^ed 
a film was made, and tuber^losis ^ 
jomt was thus suggested This nie 
"passive resistance” saved a num e 
young Frenchmen from labor wi m 

(1928) fi^rted a casT^ilateral^spo^^ 

taneous pneumpthpraAjSJsliich aii.aiit^^ 

was performed The lungs an p 
showed no signs of inflammatory c ’ 

but many emphysematous bullae in va o 
stages of development were presen m o 
lungs Schminctebehey^JhaLa^ 
opmental 

tissue was responsible for ese ae^ 

witTT^iFilitiSS^^rrpfys^ 

embryonal tissue which did not differen- 
tiate mto alveoli These areas could 
conceivably be changed mto cystic areas 
during respiration, and if a check-valve 
mechamsm should develop, the cysts would 
enlarge and rupture 

Kjaergaard G933) reported two autop- 
sies in which the pneumothorax resulted 


fn m sucli a condition, thus confirming 
Sihmmcke’s ongmal observaticfn In the 
literature there arc three reports on the 
familial occurrence of spontaneous pneu- 
mothorax with no History of tuberculosis 
Tivo of our occurred in brothers, 

one of whom has been followed for over 
nine years and appears m excellent health 
Folkc (1‘>D) renewed the hterature on 
persistent pneumothorax in infants, un- 
associated with trauma, and collected 20 
cases The patients were all under four 
months of age, and 9 died Caffey states 
he has never seen a case of simple spon- 
taneous pneumothorax at the Babies Hos- 
pital, New York 

(3) RpipJi\<xema Generalized emphy- 
sema had been considered a factor m the 
etiology Perry reported that 18 of his 
S5 p atients with spontaneous pneimm - 
t h'orax suffered from this disease Kj^er - 
gaard suggested that generalized em^y- 
se ma was infrequent m association— Bath 
spontaneous pneu mothora x becau se ^ e 
e mphysematous bullae are rarely valve - 
vesicles, and usually communicate with the 
underlying lung tissue In postmortem 
lungs inflated tn situ, West (1884) found 
that a rupture of the pleura could not be 
produced until the pressure was above 200 
mm of mercury Such a great intrapul- 
monary pressure is very unusual, and a 
normal pleura would not rupture through 
coughing or muscular exertion West con- 
cluded that a pathological condition must 
exist at the site of the pleural rupture 
Locahzed emphysema in the form of 
subpleural bullae appears to be the usually 
accepted explanation at present for the 
pathogenesis of simple spontaneous pneu- 
mothorax Miller states that the bullae 
are produced by the rupture of the elastic 
fibers of the subpleural alveoli mto the 
areolar layer of the visceral pleura (ever)'^ 
case he studied was associated with emphy- 
sema) The visceral pleura is elevated and 
separated Trom the underlymg alveoh 
Air forced from the bases of the lungs mto 
the apices of the upper lobes distends and 
finally ruptures the elastic fibers of the 
alveoli, aidmg m the formation of the 
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5pON TAN ECUS 

Table 11 Simple 
dumber of Case‘s 
Se\ 

Mates 

Fentaie- 

<?ooogest 

Oldest 


Pneumothorax 

97 


87^ 

1(V 


years 
17 j^rs 
71 years 


Race 

White 

Negro 


> trfj^lion 
Left 
Right 
Bilateral 


Amount of Collapse 
Over 50% 

Under 50% 

Hydrothorax 

Hemothorax MassiN e 


92 

5 



57 

31 

40 

3 


Thoracentesis 


9 


Re-expansion 

■^Average 

Shortest 

Longest 

Recurrences 

One 

Two or more 

Time Between Attacks 
Axerage 
1 year or less 
5 j ears or more 


4 Meeks 
6day^^ 
12 Meeks 


16 

8 


23 2 months 
15 cases 
5 cases 


bulla Active, robust men are most bkely 
to ox erdistend their upper lobes The 
glottis is closed in severe exertion, with the 
abdommal and expiratory muscles forcing 
the air into the upper lobes The bullae 
may form in lungs free of disease or sub- 
pleural scar The formation of the buUa 
IS the first step m the pathogenesis The 
next requirement is the estabhshment of a 
check-valve mechamsm, which has been 
described b}" Hayashi The entrance of air 
mto the bulla is not impeded, but the 
egress of the air can thus be preiented 
The bulla may continue to enlarge and thin 
out to such an extent that it cannot resist 
further mcrease m pressure, and ivill burst 
Therefore, the development of simple 
spontaneous pneumothorax requues the 
association of all three factors (subpleural 
bulla, check- val\e, and exertion) The 
lack of anv one maj either delay or pre- 
1 ent the occurrence of pneumothorax 


CLINICAL FEATURES 

This report is based on 97 consecutive 
cases of simple spontaneous pneumothorax 
(exclusive of S cases m which the spon- 
taneous pneumothorax was compheatmg 
a current mtrathoraac disease process — 

6 cases of pulmonary tuberculosis, 1 of 
pleural carcmomatosis, and 1 of suppura- 
tive pleurisy) 

Of the 97 patients, 49 have been observed 
for more than one year Of the 49, 15 
have been followed five to ten years, and 

7 followed ten to eighteen years after the 
initial pneumothorax 

Investigators have noted the prevalence 
of simple spontaneous pneumothorax m 
young, active, robust men Our statistics 
do not materially differ from previous 
observations Eighty-seven of our cases 
occurred in men, and 10 m women The 
average age was 30 2 years, with the 
youngest patient seventeen and the oldest 
seventy-one years The association of 
exertion with the precipitation of the pneu- 
mothorax was notable for its infrequency 
Most of our patients were not engaged m 
strenuous actmty at the time of the attack 
Usually, they were either m bed, sittmg 
m a chair, or walking Nme of the pa- 
tients did give a history of exertion, which 
varied from jumpmg out of bed, running 
leisurely, severe coughing spell, to liftmg 
heax^'- objects A 51-year-old man experi- 
enced his attack following a fiurr)'- of man- 
ual labor m preparation for a huntmg trip 
The occupation of most of the patients 
was of a sedentary nature One medical 
student, four mtems and residents, and a 
bacteriologist are mcluded m this group, 
all of whom were men It is of interest 
that not a smgle case of spontaneous pneu- 
mothorax occurred among 14,000 student 
nurses who were tramed at the Columbia- 
Presb}d:enan Medical Center between 1930 
and 1947 

The infrequency of spontaneous pneu- 
mothorax among U S Air Force personnel 
was observed by Leach Of the 126 cases 
reported by him, onl)'^ 3 were associated 
with low-pressure chambers, and he con- 
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Fig 1 Pulraoriary tuberculosis developing fourteen 
years after spontaneous pneumothorax A Spon- 
taneous pneumothorax with no evidence of tuberculosis. 
May 13 1930 B Second attack of spontaneous 
pneumothorax Jan 21, 1931 with no evidence of 
tuberculosis C Tuberculosis of the nght upper 
lobe mth cavitation Aug 11, 1944 

G M a 26-year-old man was admitted m May 
1930 because of dyspnea and severe knife like pain, 
aggravated by inspiration and motion in the right side 
of the chest He had night sweats twice a week for a 
year in 1925 and pleurisy” on the nght in 1929 He 


denied having easy fatigability, cough, hemoptysis, 
or tuberculosis in the family Nine examinations failed 
to reveal acid-fast organisms in the sputum Roentgen 
examination May 13 1930, disclosed pneumothorax on 
the nght (A) with moderate collapse of the lung and a 
very small amount of fimd No evidence of pulmonary 
tuberculosis was found on the film Seventeen days 
later the lung was almost completely re-expanded 

In January 1931, the nght pneumothorax recurred 
(B) Information obtained from another hospital dis- 
closed that the patient expenenced pain in the nght 
chest in 1939 and a Board of Health roentgenogram 
revealed a small cavity m the nght lung ” The 
patient felt well and continued working as a taxi dnver 
until July 1944 

In July 1944 fourteen years after the first spon- 
taneous pneumothorax, the patient complained of 
night sweats, fever, slight pain m the upper part of 
the right side of the chest, and anorexia In six weeks 
he lost 18 lb A roentgenogram of the chest, Aug 11, 
1944, disclosed evidence of tuberculosis with cavitation 
in the nght upper lobe (C) The patient was trans- 
ferred to a tuberculosis sanatonum, and tubercle 
bacilli were demonstrated m his sputum He died on 
April 27 1945 

sidered this association coincidental No 
case of pneumothorax occurred durmg 
aerial flight 

The U S Army Medical Bulletin had a 
census of 873 cases of spontaneous pneumo- 
thorax hospitalized m continental United 
States m 1943 In about 15 per cent of 
the soldiers concerned, the disability was 
considered of sufflcient gravity to warrant 
separation from the service 

The two major symptoms expenenced by 
ouf^aTtiegts were chest pain and dj^- 
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Fig 2 Tension pneumothorax u ith pulmonary fibrosis, bullous emphysema, apical adhesions, and failure of re- 

etpansion A Nov 18, 1942 B March 17, 1943 

M C , a 46-year-old woman, had asthma for several years Dunng 1941 and 1942, she had several attacks of 
spontaneous pneumothorax, with incomplete re-expansion She was admitted in November 1942 for study 
Roentgenogram of the chest, Nov 18, 1942 (A), showed left pneumothorax tvith collapse of the lung to less than 
half Its normal size The apex was attached to the chest wall by a long adhesion The mediastinum was dis- 
placed slightly to the nght, mdicatmg mcreased pressure m the left hemithorax Evidence of pulmonary fibrosis 
n as present m both lungs, with large bullae in the left lung Aspiration of air from the left side of the chest n as 
not successful in expanding the left lung After discharge, the dyspnea increased A film of the chest on March 
17 1943 (B) showed still more collapse of the left lung and more displacement of the mediastinum to the nght 
and a partial pneumothorax on the nght Because of the mcreasmg dyspnea, a thoracotomy tube was inserted 
into the left hemithorax to provide a constant outlet for the air About ten nunutes later the patient went mto 
shock and died Autopsy was not obtamed It was assumed that the pleural adhesion prevented the closure 
of a ruptured bulla 


UgR The former was limited to the side The n ^ht henut horax was mvolved m 
mvolved, and often radiated to the shoul- 47 cases, with 44^ cases occ urring op the 
derpback, or abdomen The pain caxne left, and 6 were bilateral In 57 patients 


suddenly, and usually was severe enough 
to ternf}’" the patient The precordial 
pam simulated angina and augmented the 
apprehension The pain usually subsided 
or disappeared withm one to two days The 
dyspnea also disappeared after a few days 
of bed rest, if no complications were pres- 
ent Adhesions ivhich prevented collapse 
of the bulla and permitted a patent bron- 
chopleural system would result in persist- 
ent djspnea Nine of our cases required 
thoracentesis and removal of air from the 
thorax for relief from the dyspnea 

A low-grad e fever was present occasion - 
ally at the onsS“^ Cough was nS a con- 
stant finding, and hemoptvsis did not occur 


the lung collapsed to less than half its 
normal size and m 31 to more than half 
Nme cases had no record of the degree of 
collapse 

Forty-six (47 per cent) cases had roent- 
genographic evidence of shght to moderate 
amounts of pleural effusion, which was 
gradually and spontaneously resorbed 
The presence of fluid had been considered 
erroneously by many observers in the past 
as eindence in favor of tuberculosis Our 
findmgs are more in agreement with those 
of Omstein and Lercher, who reported an 
incidence of 38 per cent 

Massive hemothorax developed in three 
patients, requiring thoracentesis 
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Fig 3 Spontaneous pneumothorax with hemo 
thorax A Roentgenogram of chest taken on May ^ 
1932, the patient complamed of anpiial pams B 
Spontaneous pneumothorax, left, ^Pt 25, 1P34, 
practically complete collapse of left lung ana a small 
amount of fluid at left base, C Spontaneous pneu- 
mothorax uath large collection of fluid and contralateral 
mediastinal displacement, Nov 7, 1934 
J P , a 71 year-old man, was admitted because of a 
squeezing ’ preconhal pam of sudden onset which was 
thought by his family doctor to be of cardiac ongm 
For several years he had symptoms consistent with 
angina pectoris pulmonary emphysema, and chronic 



B 


bronchitis A film of the chest Sept 26, 1934 (B) dis- 
closed a left pneumothorax with practically complete 
collapse of the left lung and a small amount of fluid at 
the left tase The fluid steadily increased, and on 
Nov 7, 1934 (C) a large amount of fluid and medi- 
astmal displac^ent were noted The left side of the 
chest was aspirated several times for the relief of 
dyspnea, and air and grossly bloody fluid were re- 
moved No tubercle bacilli or tumor cells were demon- 
strated m the fluid Endoscopic examination of the 
left pleural cavity showed numerous hemorrhages m 
the parietal pleura Six weeks after admission the 
patient died Permission for autopsy was not ob- 
tamed The cause of the pleural hemorrhages was 
not detennmed 

The average time required for apparently 
c omplete re-expansion was four weeks 
The s hortest was sue days , and the longest 
twelve weeH" The larger the pneumo- 
thorax, the longer was the time necessary 
for re-expansion 

Sixteen patients had one recurrence, and 
8 had two or more The average time 
between attacks was 23 2 months Fifteen 
patients had recurrences m one year or 
less, and 5 m five or more years after the 
mitial pneumothorax As described by 
other mvestigators, recurrent pneumo- 
thorax IS most likely to appear withm one 
year 

Five of the patients disclosed evidence 
of pleural adhesions with fibrous bands 
One patient had adhesions between the 
upper lobe and antenor chest wall, as well 
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Fig 4 Recurrent spontaneous pneumothorax rnth demonstrable bullae A March 23, 1932, pirtial pneu- 
mothorax nght B Ma> 21, 1940, bullae at right apex C Xov 20 1941, recurrent pneumothorax, nght, 
vnth demonstrable bullae at apex of collapsed nght upper lobe D Jan 12. 1942 Roentgenogram of chest, 
patient asjTnptomatic 

J R , a 30 > ear-old man uas admitted to the Presbyterian Hospital m 1932, 1934, and 1941 for spontaneous 
pneumothorax rnxoKnng the nght hcmithorax Re-cxpansion occurred spontaneously on each occasion The 
patient was "=ecu m 1947 (fifteen years after the initial pneumothorax) and appeared in excellent health 


as pleuropencardial adhesions He was 
obsened for onh si\ months, during ithich 
time no complications i\ere noted The 
"lecond patient disclosed adhesite bands 
betiteen the upper lobe of the left lung 
and chest uall, and expenenced three 
attacks of pneumothorax in a ten->ear 


period Bullae were observed roentgeno- 
graphically No cluneal or laboratory 
etndence of pulmonary tuberculosis has 
been mamfest The third patient died 
three years after the initial pneumothorax, 
and obsolete, bilateral pulmonary tuber- 
culosis nas found at autopsy In the 
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Fig ^ Simple spontaneous pneumothorax treated as a case of pulmonary tuberculosis A Spontaneous 
pneumothoriv nght, tension t>po, mth left lateral mediastinal displacement, March 28, 19i0 B Roentgeno- 
gram of chest on April 18, 1940 following five aspirations for relief of dyspnea, disclosing over 75 per cent re- 
cxpansion of right lung No evidence of tuberculosis 

J D , a 30 year-old white man a clerk m the employ of a large life insurance company, expenenced a spontane- 
ous pneumothorax on the left in 1933 This attack ii-as assumed to be the result of tuberculosis, and the patient 
was treated in a sanatorium from June 1933 to March 1935 He remained symptom-free, and repeated sputum 
examinations were negatixm for tubercle bacilli During his stay in the sanatonum he expenenced the second and 
third attacks of spontaneous pneumothorax, again involving the left side, m December 1933 and July 1934 At 
this latter date artificial pneumothorax was administered, and maintained from July 1934 to January 1935, when 
re-cxpansion wns permitted, which was followed by another (fourth) spontaneous pneumothorax Bronchoscopy 
was performed in June 1930 due to incomplete rc-expansion of the lung, and w as reported as negative In Novem- 
ber 1939 the fifth spontaneous pneumothorax developed following a cough, involving the nght side for the first 
tune The nght lung was entirely collapsed, and very slowly and incompletely re-expanded 

On March 28, IMO, the patient was hospitalized at the Presbytenan Hospital for his sixth spontaneous pneumo- 
thorax His major complaint was dyspnea A roentgenogram of his chest (A) on the day of admission disclosed 
a tension pneumothorax on the nght, with left lateral displacement of trachea and heart, and mediastinal hernia- 
tion of the right lung into the infenor portion of the left hemithorax Suggestix'e roentgenographic evidence of 
bullae w as noted on later films 

The patient required five aspirations dunng this hospital stay for relief of his dyspnea produced by the tension 
pneumothorax Due to the possibility of pneumomtis at the left base, sulfonaimdes were administered Within 
twenty-one days the nght lung showed over 76 per cent re ex-paasion No evidence of pulmonary tuberculosis 
was demonstrated roentgenographically or by laboratory procedures 


fourth case autopsy disclosed no obvious 
cause for the adhesive band The fifth 
patient had night sweats m 1925, ‘pleu- 
nsy” in 1929, spontaneous pneumothorax 
lu 1930, and active pulmonary tuberculo- 
sis in 1944 It is not entirely dear whether 
this last patient had pulmonary tuber- 
culosis before his initial attack of sponta- 
neous pneumothorax 
Ornstem and Lercher reported in their 
senes of 58 cases that m 3 patients with 
pleural adhesions pulmonary tuberculosis 
developed within two years They sug- 
gested that pleural adhesions must be 


taken as a warmng that tuberculosis may 
ensue Our expenence approximates that 
of Kjaergaard, who observed 6 cases 
with pleural adhesions in none of whom 
tuberculosis devdoped 

PROGNOSIS 

The immediate prognosis m simple 
spontaneous pneumothorax (exdudmg 
complications) is excellent Kjaergaard 
had no deaths in 51 cases Perry had one 
death m 85 cases, in a patient with a con- 
current septicenua following a whitlow 
The forms of the disease which mvolve 



lOG 


Louis A Rottenberg and Ross Golden 


August 1949 


a danger to We are tension pneumothorax, 
hemopneumothorax, and bilateral pneu- 
mothorax Two deaths occurred m our 
senes Tension pneumothorax resulted m 
the death of one of our patients, with no 
rehef by surgical mtervention A massive 
hemothorax caused the death of the other 
patient 

Up to 1939, 21 cases of hemothorax 
comphcatmg spontaneous pneumothorax 
were reported, with a mortahty rate of 37 
per cent Recently (1946) Bemstem, el al 
reviewed the hterature on spontaneous 
hemothorax, and was able to collect 44 
Forty of these cases were of the hemo- 
pneumothorax variety, and 4 were unasso- 
ciated with free air Housden and Piggot’s 
case had fibrous bands, which were found 
at autopsy to extend from the apex of the 
lung to the chest wall They quote Pitt’s 
case w^hich, at autopsy, showed a tom 
emphysematous bulla attached to the 
fibrous band No obviously patent vessel 


tuberculous patients at the Montefiore 
Hospital (Fishberg) 

Pulmonary tuberculosis as the etiologic 
agenfl imst be ruled ou t by cllL ucal mves^ 
tigktioa — Fishb erg state s-thfit the^evd- 
opment of spontaneous pneumothorax m 
very acute pulmonary tuberculosis results 
m a 90 per cent mortahty rate witiun one"^ 
month The negative tuberculin test, 
hermalr sedimentation rate, absence of 
fever and pyothorax, and the prompt recov- 
ery without sequelae are the most rehable 
criteria m the differential diagnosis If 
tuberculosis is not present at the time the 
pneumothorax occurred, it is no more hkely 
to develop than m the average mdividual 
m the commumty (Perry) 


SUMMARY 

This report is based upon 105 consecu- 
tive cases of spontaneous pneumothorax 
observed at the Columbia-Presbytenan 
Medical Center, New York, from 1930 


was located They also quote Krause and to 1947, mclusive Nmety-seven occurred 
Heise, who reported a case m which a man in apparently healthy mdividuals The 


undergomg artifiaal pneumothorax died 
of a hemothorax due to the tearmg of the 
pleural adhesion It has been suggested 
that the vessels which grow mto the ad- 
hesions are the source of the bleedmg when 
the latter are tom y' 

Bilateral spontaneous pneumothorax oc-^ 
curred m 6 of our patients Twenty cases 


average age was 30 2 years, and t he great 
majonty wer e rnales'^ Rnefi^enographic 
e vidence of ~bl eural fl uid w^ -present m 
4 7 per cent oTthe cas es~ This study mdi- 
c^es thatpulmonar^tuberculosis, if not 
bresentattJie time ot the atta ck, rarely 
developed subsequent to the spontaneous 
pnenmetboras-II ' ^ 


of bilateral spontaneous pneumothorax ^esbytenan Hospital 
were reported up to 1938, with 10 deaths 622 w lesth St 
(50 per cent mortahty) The cases re- ^ ^ 


ported more recently appear to have a 
better prognosis 

Mediastinal emphysema did not occur 
in any of our cases 

DISCUSSION 

The roentgenographic demonstration of 
subpleural bullae is frequently impossible 
The presence or absence of tuberculosis is 
the diagnostic problem, and one must at- 
tempt to determme whether or not the 
existing pneumothorax is a comphcation 
of puhnonar}'^ tuberculosis Spontaneous 
pneumothorax constitutes about 3 per cent 
of the immediate causes of death among 
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Bronciiial Dynamism' 

DR S Di RIENZO 
CtSidoba, Argenhna 


T he broxchi are not simply “am 
passages” or air conduits They pos- 
sess anatomic and physiologic character- 
istics destined to fulfill a much more 
important function than that of mere 
au-distnbutmg channels But these mtal 
charactenstics must not be sought m the 
bronchial cast, for not even traces of them 
are to be found in the cadaver, and man)’^ 
of them are not even detected b^’- direct 
bronchoscopic exammation They are 
probably best demonstrated b)’’ roentgenog- 
raphy after the mtroduction of a contrast 
medium, but a smgle picture taken after 
the opacification of the bronchial tree is 
not sufBaent to afford a definite knowledge 
of its functional mechamsm It is neces- 
sar>' to introduce the opaque medium imder 
fluoroscopic guidance, to mstruct the pa- 
tient as to inspiration, expiration, and 
coughing, and to obtam multiple views — 
senal and spot films — dunng the vanous 
respirator}' processes It is only thus 
that the complicated dimamic functions 
fulfilled by the bronchi may be learned, 
and upon this physiopathologic basis we 
may build up a theor}- of the pathogenesis 
of the respiratory syndromes 

This method of radiologic mi'estigation 
allows us to determine the anatomico- 
plu siological charactenstics of the nor- 
mal bronchus These charactenstics are 
indicated chiefl\ bv (1) the rhjThra and 
manner of filhng, (2) the vanations of 
caliber and static and d}'nanuc sphmctenc 
alterations, (3) the results of pharmaco- 
dwiaimc tests 

Rhythm and Manner of Ftllmg Fluoro- 
scopicalh , one obseri'es, while mjecting 
iodized oil into the air tubes, that mthout 
question the opaque medium flows into 


the trachea and mto the major bronchi 
(right and left stem) by the action of 
gravity Recumbency has a decisive effect 
on the route followed by the od m these 
major tubes, whereas the influence of the 
respuator}’’ movements is ml These facts 
hold true so long as the quantity of opaque 
medium is not suflSaent to obstruct the 
tracheobronchial space, for m the latter 
event the flow is influenced also by the 
thrust of the column of au that seeks to 
force its way mto or out of the lung 

f^ffien the opaque medium reaches the 
first subdivisions of the mam bronchi, 
that IS, the secondar}’’ or lobar bronchi, it is 
noticed that the flow is not progressively 
contmuous as when imder the influence of 
a constant force of mvanable magnitude, 
but that it IS pulsatmg and rh}’thimc with 
the respuation Fluoroscopichlly this dif- 
ference between the progressive, contmu- 
ous flow m the large bronchus and the 
progressive rhjihmical flow m the lobar 
branches is clearly manifest 

TiTien the opaque medium reaches the 
branches of still smaller cahber — the bron- 
chioles — its progress is slow and is limited 
to the mspirator}’- phase The flow now 
shows a forward and backunrd movement, 
the od advanemg durmg inspiration and 
partial!)’' recedmg durmg expuation Un- 
der normal conditions the mspuatory ad- 
vance IS noticeably greater than the e\pu- 
ator)’' recession, but m pathologic cases 
these movements may be absent or the 
two may be equal, thus preventmg the 
introduction of the od mto the broncluoles 
and mto the alveoh 

This mspnator}' progress of the opaque 
medium is due soldy to thoraac-alveolar 
aspuation, which is of unsuspected magni- 


* Prt«=cntcti at tin Thirt\ fourth -Viinual Meeting of the Radiological Socictv of Xorth -Vinenca, San Trancisco 
Calif Hl-c o-II) inis 

tcknowledgemcnt i> here mide of the courtesj of Charles C Thomas Springfield 111 for permission to repro- 
duce inanr of the lUu-tr ition"- These will ippcar in Hr Hi Ricnzo s book Radiologic Exploration of the Bron- 
cliuc SpnngliLid III Charles C Thomas 19-,'! 



\oI 'Vt 


Bronchia! Dynamism 


169 


ludc If \\c attempt to pass iodized oil 
(oO per cent) through a glass tube of the 
same caliber as the bronchiole we will see 
that, e\cn favored by gravity, it progresses 
cither \er}’’ slowly or not at all, in contrast 
to what occurs in the lung, wdiere, at 
each inspiration, the opaque medium 
ad\ances rapidly as if there w^erc no ob- 
stacle In fact, the result in the tube is 
what might be expected if the vnscosity of 
the oil were five times as great as of that 
in the bronchus To repeat, the ad\ance 
of the oil in the bronchioles is due to the 
thoracic-ah colar aspiration, and for this 
reason every factor that alters that process 
retards or prevents the advance of the 
opaque me^um This is wdiat happens 
in the presence of pleuropulmonary con- 
solidation and sclerosis, in pleunsy, m 
penbronchial pneumonitis or bronchiec- 
tasis, and even when some pamful thoracic 
or abdominal condition prevents the ex- 
pansion of the thorax or the normal move- 
ment of the diaphragm 

The filling of the bronchial canal must 
be uniform the opaque column must not 
be mteiTupted or contam any air or secre- 
tion which produces bubbles If, how- 
ever, bubbles are few m number and of 
brief duration, while other conditions are 
normal, they are not to be regarded as 
pathological, they are due to the fusion 
of multiple small bubbles released from the 
finer branches, which, having coalesced, 
nre trymg to find a way to the surface of 
the oil 

The fine secondary branching must ap- 
pear simultaneously throughout the pul- 
monary zone to which the opaque medium 
has penetrated, or in the order m which the 
medium reaches the mam bronchus In 
general, this finer branchmg is evident 
earher m the lower parts of the pulmonary 
zones, because the thoracic-alveolar aspira- 
tion IS more energetic there, due to the 
great movement caused by diaphragmatic 
displacement These zones, furthermore, 
are favored by the law of gravity 

The temperature and viscosity of the 
opaque medium employed play here an 
important role, for the cahber of the 


secondary branches is very narrow The 
viscosity index of the hquid that must pass 
tlirough them therefore conditions the 
\ elocity of its advance Cold oils contam- 
ing large opaque molecules have a high 
viscosity, so that they enter the narrow 
canals with great difficulty W arm ods, on 
the other hand, containmg opaque mole- 
cules of small diameter, are less viscous 
and pass quickly into the narrow bronchi 

Attempts to mdicate a normal time dur- 
ing which the opaque medium should reach 
the final branches, that is, gomg aU the way 
from the mam bronchus to the alveoh, 
are of no practical value Diverse factors 
may intervene to produce considerable 
vanations m this respect which are of no 
pathological sigmficance The contmual 
succession of bronchial images from the 
time the opaque medium is mjected mto 
tlie mam bronchus until it reaches the 
alveolus is the best sign of normalcy The 
time of succession of these images has not 
the importance that has been attnbuted 
to it, for it IS conditioned by estrabron- 
chial factors which are mostly technical 

The mam pomt to be borne m nund is 
that the bronchographic images are nor- 
mally changeable, transitory, and non- 
permanent When a succession of images 
does not occur m any one branch, it is 
because some pathologic factor has mter- 
vened and the dynamism of the branch has 
decreased or disappeared Further on, 
we shall deal with the difference existmg 
between the bronchographic aspect of the 
branch deprived of normal dynamism and 
that possessmg it 

The normal bronchographic picture of 
the “fohage,” as we may call the alveoh, 
IS one of fine dots, which may be seen with 
the naked eye, or better with a lens After 
a certam tune, always very bnef, this fine 
granulation becomes confluent and thick- 
ened The “fohage” should appear simul- 
taneously m every part which is reached 
by the opaque medium at the same time 
and must not be irregular m its character- 
istics 

The canahcular image differs from the 
alveolar image — that is, the branchmg 
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broncliial w all, but at the end of expiration 
it IS noticed that the reduction of the 
caliber is accentuated at the root of the 
branches, especially those of the second or 
third order This contraction is ver)’- 
manifest in patients mtli chronic bron- 
chitis, in those sufTenng from asthma or 
allerg}', and in persons who have inhaled 
toxic gases These bronchographic obser- 
^atlons prove the existence of particular 
anatomic cliaractenstics at the root of the 
bronchial branches and of a speaal inner- 
vation in this region This disposition of 
the muscle fibers at the ongin of the 
branches, as sliomi by Miller (Fig 5), and 
the observ’^ation of the ner\'’e ends in these 
regions, indicate the existence of a sphinc- 
ter, chiefly in the mam bronchi 
As we have already pointed out, these 
sphincters are clearly seen m the mam 
lobar trunks, and for that reason we have 
come to call them truncular sphincters 
l^Iiller’s anatomic studies show that similar 
arrangements exist m the alveolar ducts, 
and chnical studies present pictures deter- 
mined by the closing of these end sphme- 
ters That is why, although they are not 
susceptible of radiologic demonstration 
owmg to their small size, we have come to 
give them also a name, designatmg them as 
alveolar sphincters, to mdicate their extreme 
position, as compared to that of the truncu- 
lar sphmeters Between these two func- 
tional sphmeters there exist all those situ- 
ated between branches of the third and 
fourth order 

The tone of these sphmeters may be 
mcreased by (o) local causes, which play 
the role of "irntative thorns,” hke foreign 
bodies, in a cumulative way, and {b) by 
general causes, as happens m asthmatic 
patients or generally m the allergies It is 
easily seen that the contraction at the root 
of the bronchus constitutes a retrograde 
obstacle m the ventilation of affected 
segments, with consequent retention of 
the secretions, followed by a functional 
and anatomic complex which masks the 
simple imtial cause On considermg some 
asthmatic and bronchiectatic broncho- 
grams, we shall agam take up this impor- 



Fig 5 Disposition of the smooth and elastic 
fibers at the root of the fine branches (From 
The Lung, by W S Miller, Charles C Thomas, 
Spnngficld, 111 , 1947 ) 

tant role of the sphincters that regulate the 
ventilation of the lung 
Physiopathology of Cough Radiographic 
records have allowed us to become ac- 
quainted with imsuspected aspects of the 
physiology of cough, leadmg us to regard 
it not as a simple act of expulsive hyperten- 
sion, but as a dynamic act of the mucous 
membrane which expels the air or the 
secretions by means of a high-speed pen- 
staltic wave ongmatmg m the small bron- 
chi and endmg m the vocal cords, accom- 
panied by a harmomc movement of the 
functional sphmeters It may be com- 
pared to the act of vomitmg It is not 
the contraction of the abdomen which 
expels the gastnc contents It is an anti- 
penstaltic wave of the stomach beginning 
next to the pylorus, by its closing, and end- 
mg next to the cardia by the openmg of the 
sphmeter The abdommal hypertension 
favors vonutmg, but does not cause it 
In the bronchus, it is not the hypertension 
that expels the air and secretions durmg 
coughing, the air and secretions are ex- 
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Fig 11 Spasm of the fine bronchi as thej appear in an asthmatic patient during a cnsis Xotice strangulation 

of the nght mam bronchus 


that govern diaphragmatic contraction 
and the muscles of the thorax Further- 
more, bronchial branches which have been 
destroyed by mfection or have been modi- 
fied b> bronchiectasis do not expel then- 
contents dunng cough, for they have lost 
their djmamic properties 

Our obser\'ations on the vanous broncho- 
pulmonar}" processes at different ages ha\ e 
conxmced us that the ph}siologic act of 
coughing intohes an important d}Tiarmc 
function and that it must not be inter- 
preted soleh as a reflex act determined by 
untation of the bronchial tree, but as a 
mechanism of mtelligent defense of the 
bronchopulmonar}" sj stem 

In Figures 12 and 13 we show the aspect 
of the trachea and right bronchi durmg 
inspiration, a portion of opacified esoph- 
agus lb also seen In the same figure 
w e reproduce w hat w as obsen ed m tlie 
same patient while coughing, keepmg the 
technical conditions sinular, to be able to 
make a true companson The compara 


tive observations allow us to appreaate 
tlie substantial changes occurrmg m the 
bronchi and trachea dunng the act of 
coughmg We see that the nght main 
trunk, as well as the infenor lobe bron- 
chus, has wnnkled and retracted, produc- 
ing undulations The secondary branches 
have become fihform, havmg dimimshed 
up to a third of their normal cahber 
But the strange thmg is that all of this 
d>Tiamic act, so manifest, has taken place 
solely in the bronchial tube , the esophageal 
tube has taken no part in it It is clear 
that there has been absolutely no move- 
ment of the banum-fiUed esophagus, prov- 
mg that the expulsn e act of coughing has 
taken place in the bronchial wall and not 
within the whole thorax 

In Figure 14 we reproduce what occurs 
m the bronchial tree dunng inspiration, 
expiration, and coughmg, in the same pa- 
tient In these three bronchograms we 
can see the great vanations of the cahber 
of the bronchi and the accentuation of the 



Fi^ 12 Qnd 13 Fronchoprams tairpn Hm-mn' 

ugraras takxn dunng inspiration and coughing 
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Fig 14 Comparative study of the bronchial tree dunug inspiration, expiration, and cough 


sphmctenc tonus which causes the closing 
of the right upper bronchus and that of the 
middle lobe It is important to recall 
that it IS m these very lobes that bron- 
chiectasis occurs 

In Figure 15 is shown what takes place 
dunng mspuation and expuation, at the 
begmmng of a cough and at its end Close 
observation of these pictures enables us to 
conceive of the importance of the appar- 
ently simple act of coughing and shows how 
justified IS the medical practice that tends 
to dimmish it m some bronchopulmonary 
processes 

It is important to call attention to the 
strangulation that occurs in the large 
bronchi at the end of coughmg This 
may be clearly seen in a partial record 
reproduced m Figure 16 

The modifications of the caliber of the 
bronchi dunng the act of coughmg may 
be very uregular some segments of the 
bronchus show no reduction m them 
antenor diameter, while m adjacent seg- 


ments strangulation may be obser\’'ed 
In Figure 17 we see that dunng the act of 
coughing a general reduction of the tracheo- 
bronchial cahber has taken place, but 
m an uregular manner, with a semistrangu- 
lation of the mfenor common stem 
From this figure we may gather that there 
exists a functional obstacle which creates 
a hypertension in the segments ventilated 
by these bronchi 

The act of coughmg seems to take place 
simultaneously m both lungs, but our 
bronchographic observations show that 
patients cough preferably with only one 
lung, as if the “untabve thorn” that pro- 
duces the reflex led to a local and not a 
general response In Figure 19 we see 
what happened m a boy dunng mspua- 
tion and coughmg In these bronchograms 
it is evident that the cough has taken place 
m the left and not m the nght lung It 
can also be noticed that the esophagus 
has not been influenced by the cough 

We have stated that m the act of cough- 
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Fig 16 


End of cough Notice strangulation of the 
main bronchi 


mg the bronchial wall contracts mtensely 
m its subchondral part and that a con- 
tractive wave is produced which passes 
from the fine branching, where it starts, 
to the large trunks It is an active ejacu- 
lation of the bronchial wall and not a 
simple thoracodiaphragmatic hypertensive 
phenomenon which, by reduang the space, 
expels the contents 

We see proof of this fact m observmg 
what happens dunng cough m bronchiec- 
tasis Durmg this act, the ectasic por- 
tions which are associated with the destruc- 
tion of the active hnmg of the wall retain 
the opaque contents, as seen m Figure 20 
If destruction of the wall is general, that 
IS if destruction has mvolved most of the 
wall, nothing can be evacuated, and only 
recumbency will favor expulsion of the 
contents These dynarmc charactenstics 
permit the differentiatmg of reversible 
bronchiectasis, susceptible to medical treat- 
ment, from the irreversible disease, which 
must be submitted to early surgical treat- 
ment Coughmg permits the exact dif- 
ferentiabon, for when the mucous mem- 
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Fig 20 (above) Effect of cough on the bronchial content, observed m a bronchiectatic patient 
The contents are exiielled only rvhere no destuctive zones of the bronchial wall exist 
Fig 21 (below) Slight bronchiectasis in the inferior lobe and same case during coughing It is 
seen that there are some branches retaining the opaque medium 
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Fig 22 Broncliograms show ing that the ci.pulsion of the bronchial contents is due 
to contraction of the bronchial wall WTien the latter has been destroyed, there is no 
c\pulsion 


These are'preasely the cases to be treated 
by surgical resection, as the anatomic 
conditions will never permit their medical 
cure 

SUMMARY 

The cahber of the bronchus is increased 
dunng inspiration and reduced dunng 
expiration 

Regional modifications take place simul- 
taneously at the roots of the bronchial 
branches, playing the role of functional 
sphmeters These are scarcely noticeable 
under normal conditions but are very 
mamfest m the presence of imtation of the 
mucous membrane as, for instance, m 
bronchial asthma 

These vanations of caliber and movement 
are of great importance m regulatmg the 
ventilation of the lungs 

Dunng the act of coughmg substantial 
changes take place m the form and size 
of the bronchi, chiefly of the pnmary and 
secondarj’- branches, and mcluding the 
trachea 


The bronchographic studies presented 
show that the act of coughmg consists of 
a swift penstaltic wave which runs from 
the small bronchi toward the trachea The 
thoraac and diaphragmatic pressure are 
secondary factors favonng but nor causing 
expulsion of the bronchial contents 

In confirmation of this theory, it is 
shown that dunng the cough the content 
of other thoraac organs, as the esophagus 
IS not mobihzed, and that the act of cough- 
ing can be accomphshed exclusively in a 
smgle lung or even m a smgle lobe 

It is also shown that m bronchiectasis 
the secretions are not expelled by coughmg 
for, since the mucous and muscular sheet 
has been destroyed, the penstaltic wave 
cannot ongmate m the bronchiectatic 
branches 

These dynamic charactenstics make 
possible a differentiation between reversible 
and irreversible bronchiectasis 

Av General Paz 161 
CArdoba, Argentina 


{For Spanish Suminary see following page) 
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SUMARIO 

Dmamismo Bronquial 


El calibre del bronquio aumenta durante 
la inspiracidn y disminuye durante la 
expiraadn 

Tienen lugar simultdneamente modifica- 
aones regionales en las raices de las ramas 
bronqiuales, desempenando asi el papel de 
esfmteres funaonales, que apenas dis- 
tinguibles en condiaones nonnales se 
\nielven muy mamfiestos en presencia de 
imtaadn de la mucosa, como, por ejemplo, 
en el asma bronquial Esas vanaaones de 
calibre y mo^^lldad reAusten mucha impor- 
tanaa en la regulaadn de la ventilacidn 
pulmonar 

Durante el acto de toser ocurxen altera- 
ciones sustanaales en la forma y el tamano 
de los bronqmos, pnncipalmente en las 
ramas pnmanas y secundanas, y compren- 
diendo la trdquea Los estudios bronco- 
graficos muestran que el acto de la tos con- 


siste en una \eloz onda penstdltica que \a 
de los bronquios pequenos haaa la tr^quea 
La presidn tordaca y la diafragmdtica son 
factores secundanos que favorecen, pero 
no ocasionan, la e\pulsi6n del contenido 
bronquial Confirmando esta teoria, de- 
mu&trase que durante la tos no se moviliza 
el contemdo de otros organos tordacos, 
como el esdfago, y que el acto de toser 
puede completarse exdusivamente en un 
solo pulmdn y hasta en un solo Idbulo 
Demu&trase tambi6n que, en la bron- 
qmectasia, no se expulsan las secreciones 
tosiendo, porque, destruidas las capas mu- 
cosa y muscular, la onda penstaltica no 
puede tener su punto de ongen en las ramas 
bronqmectaticas Esas caracteristicas di- 
ndmicas penmten hacer la diferenaaadn 
entre la bronquiectasia reversible y la irre- 
versible 


DISCUSSION 

(Papers b} Rottenberg and Golden, Di Rienzo) 


Leo G Rigler, M D (Minneapolis, Minn ) I 
want first to discuss the excellent rcMew cf the 
et^olog^ of spontaneous pneumothorax presented 
b\ Dr Golden and Dr Rottenberg The\ con- 
firm b^ factual e-vidence the impression which 
most of us with an\ experience in this field hax e 
had, that most of such cases outside of the tuber- 
culous sanatonums are non-tuberculous 

1\I\ own experience with spontaneous pneumo- 
thorax was with a senes of cases, reported some 
3 ears ago, m apparenth healths ^ oung adults, 
curioush enough almost all males, attending the 
Uni\erstt\, who would come in after a sudden 
attack of pain and d\ spnea Exhaustir e studies 
ne^ er re\ ealed an\ e\ idence of other abnormah- 
ties in this series, which numbered 11 cases in two 
\ ears As a matter of fact, we see such cases 
among the large unn ersiti population all the 
time W e haxe one medical student who has had 
four separate attacks, and i et we hai e ne\ er been 
able to demonstrate anx underlx mg pathological 
process 

I should emphasize that some of these pneumo- 
thoraces are x erx small m size and max easilx be 
missed if studies are not made m different posi- 
tions It is particularlx important to get films m 
both expiration and inspiration, because a small 
pneumothorax niU become quite easilx apparent 


dunng expiration when it is almost inx isible, or at 
least X erx difiScult to see, during inspiration 

I think that Dr Di Rienzo’s paper is one of the 
most important and one of the most beautiful 
demonstrations that we haxe had before this 
Soaetx in a long time He has realh gixen us a 
xisual demonstration of the phenomena of res 
piration and of the cough It is astounding to be 
able to see the act of coughing, as it nere, on the 
screen I m lost in admiration of his beautiful 
and bnlliant technic 

Some X ears ago, we tried to do something like 
this, but we were unsuccessful W e did succeed in 
demonstrating to our satisfaction the changes in 
the length and caliber of the bronchi which occur 
during inspiration and expiration and a fen other 
phenomena of this kind 

I beliexe that Hans Jarre, xvith his cineroent- 
genographic unit, some } ears ago was able to shon 
some of these phenomena, but I think that Dr Di 
Rienzo has demonstrated them to a much greater 
degree 

I would like to emphasize particularlx some of 
the points which he has made, especiallx regard- 
ing the loss of elasticitx of the bronchus, its 
destruction, and his demonstration of the lack of 
respiration in segments of the lung in which either 
occlusion or destruction of the bronchi has oc- 
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currc<I 1 he matter of broiiclinl s])asin is of a 
somewhat difTcrciit character and rcciuires a little 
further stiuh 

Some \cars uro, we were mtcrcstcd m studMiig 
eases of bronchial asthma and were impressed 
with the important role which mucus in the 
bronchi pins in these matters which Innc been 
largeh attributed to spasm In an allergic 
bronchial asthma, I am confident (and this has 
been confirmed b\ work that we did on animals) 
that, in the later stages, bronchial spasm is not 
nearh so important a factor in the de\ elopment of 
cmplnsema as is the iccumulation of mucus in 
great quantities within the bronchus The occlu- 
sions that we see are due, at least in considerable 
part, to the formation of mncoiis plugs This can 
be \cn well shown in careful cross sections of the 
bronchi made in the rcmo\cd lung Some of the 
findings which Dr Di Ricnzo showed illustrate 
\cr\ beautifull), I think, the coiling up of the 
mucous membrane which occurs as the bronchus 
contracts The mucous membrane seems to be- 
come redundant, and thus tends to reduce the size 
of the bronchial lumen I was particularly im- 
pressed with his brilliant demonstration of the 
mucous membrane pattern, as a result either of 
this coiling up or of actual inflammatory proc- 
esses 

I should call > our attention to some w ork that 
Anderson Hilding of Duluth did on the tracheo- 
bronchial tree in chickens He demonstrated 
quite effectnely that the mucus passes up the 
bronchi in the form of little piston-hke tubes 
which seem to carry air with them This mecha- 
nism IS a factor at least in the removal of air from 
segments of the lung which have become ob- 
structed, even though the circulation also acts to 
remove air 

I would like to discuss Dr Di Rienzo’s paper at 
much greater length, because it contains so much 
food for thought I think, howerer, that it would 
be quite impossible to do this in the time avail- 
able I would certainly recommend that everj^- 
one look at his exhibit and studR it in detail I 
would also recommend that everyone read his 
paper in detail, because it contains so much im- 
portant information which can clarifi some of 
these phemomena that we see exhibited 

Dr Felix G Fleischner of Boston, Masssa- 
chusetts, was also to be here to discuss Dr Di 
Rienzo’s paper, but he is unable to be present be- 
cause of illness He sent me a wntten discussion 
which I should like to read, because it also con- 
tributes to our knowledge of this subject 

Febx G Fleischner, M D (Boston, Mass ) 
Dr Di Rienzo has for manj' i ears pursued 
bronchographic studies of a particular tjpe 
Though the visualization of the bronchial tree is 
commonh used to establish morphological changes 
such as bronchiectasis, bronchial stenosis, or 


tumors, he has presented observations on the 
normal and abnormal ph} siology of the bronchi 

It has been known that the bronchi widen and 
lengthen during inspirator}' expansion of the lung, 
and become narrower and shorter during its ex- 
pirator} collapse Howe\er, this has never before 
been demonstrated by such excellent documentary 
roentgenograms 

Dr Di Ricnzo has also demonstrated the rhythm 
and speed b\ which the opaque oil is drawm into 
the smaller branches of the bronchial tree and has 
suggested the significance of disturbances of this 
rlnthm ^Yema} go a step further Frombroncho- 
spiromctric studies we have learned that some 
part of the lung may partake in the ventilation to 
a lesser degree than another, though it may look 
perfectly well aerated on the roentgenogram 
Studying the rate of inflow of the oil by fluoroscopy 
or repeated roentgenograms taken at short inter- 
\ als — using this technic as a kind of refined bron- 
chospirometr}' — we ma} see that the oil does not 
penetrate into the peripheral branches of a certain 
lobe, segment, or subsegment, even in the absence 
of gross obstrilction Such a lobe, though appar- 
entlR well aeraled on the roentgenogram, takes no 
part or participates only incompletely in the play 
of venMahon, the respirator}' air exchange This 
lobe may be rigid due to interstitial fibrosis or 
emph} sema, or arrested due to pleural adhesions 
and partial thoracic immobilization Its air filling 
IS more of a stationary t} pe, with just enough air 
oozing into the peripheral portions to be con- 
tinuously resorbed by the alveolar capillaries 
There is ver}' little if any ventilation, and such a 
lobe may be worthless for the function of respira- 
tion It IS apparent that information of this kind 
may be valuable m the planning of thoraac sur- 
gery in addition to the data obtained by vital 
capacity studies, bronchospirometry, deterrmna- 
tion of oxygen absorption, etc Certainly such in- 
formation gives us useful insight into the func- 
tional capacity of the lung 

I am not so convinced of the validity of all Dr 
Di Rienzo’s theoretical deductions The bronchi 
have a mnscular system and it is obvious that 
these muscles have a function Their spiral ar- 
rangement (“geodesic" arrangement, according to 
Mdler) has been thoroughly explored, their 
rhythmic contractions and relaxations have been 
demonstrated through the recording of their action 
currents by means of electrobronchography by 
lyUisada and others These recorded waves are 
s}nchronous with the normal respiration The 
spasbc narrowing of bronchi in bronchial asthma 
and related conditions is generally accepted as a 
fact However, the lengthening and shortening as 
as well as the widening and narrowing of the 
bronchi dunng forced respiration can be largely 
explained by mechanical stress and strain exerted 
uu the bronchial wall by the surrounding paren- 
chima The irregulantv of the caliber and con- 
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tour of the narro'w bronchi, and particularly those 
indentations projecting into the bronchial lumen, 
so prominent on several of the author’s slides, 
suggest a sphinctenc action of circular muscle 
bundles However, if we examine specimens of 
pulmonarj'^ lobes in a stage of collapse, as re- 
covered at surgery or autopsy, we occasionally find 
circular mucosal folds in bronchi of the third, 
fourth, or fifth order The pathologist explains 
these folds as due to heapmg up of the movable 
mucosa when the bronchi shorten and narrow 
down with the collapsing lung This heaping up 
of the mucosa contributes considerably, m the 
living as well, to the narrowing of the bronchial 
lumen when the bronchus as a whole becomes 


shorter and narrower And I beheve that it is 
more this heaping-up effect of the mucosa than 
muscular contraction that causes the spurs and 
ring-hke indentations in most of the author’s ad- 
mirable post-tussic bronchograms 

Howeier, what the final answer to this aca- 
demic controversy will be is not too important 
Most of us have used bronchography as a means 
to study^ gross abnormalities of morphological 
kind in the bronchial tree We are accustomed to 
look at a bronchogram as a still picture Dr Di 
Rienzo has shown us how to use bronchographi 
as a tool for the study of normal and abnormal 
physiology of the bronchi and lung We are 
grateful to him for Ins pioneer work 





Correlation Between the Roentgenologic and Pathologic Find- 
ings in Chronic Pneumonitis of the Cholesterol Type* 

LAURENCE L ROBBINS, M D , and RONALD C SNIFFEN, M D 
Boston, Mass 


T hdre iiAb nni:N seen ^\ltll increasing 
frequency during the past few years 
a form of clironic pncunioiutis that liitherto 
^\e ha\e not recogiiwed in the absence of 
broncliial obstruction The process char- 
acterized by its chronicity, with either 
acute or insidious onset, has been consid- 
ered as a particular U^pe of chronic pneu- 
momtis because of tlie unusual tissue reac- 
tions The lung is invohed in a chronic 
interstitial inflammation in which the 
exudate is largely composed of mono- 
nuclear cells filled inth cholesterol and 
cholesterol esters Often cholesterol is 
concentrated to such a high degree in the 
parench}nma that grossly tlie tissue ap- 
pears bright yellow This type of pneu- 
momtis IS common in the presence of 
bronchial obstruction and is often found 
in small localized areas in such chrome 
affections as bronchiectasis, pulmonary 
abscess, and tuberculosis In the cases to 
be reported, however, no major bronchial 
obstruction or sigmficant coexistent lung 
disease could be demonstrated roentgeno- 
logically or anatomically in the area of 

pneumomtis 

Why this condition is now appeanng is 
difficult to explam No description of it 
has been found in the hterature other than 
Adams’ (1) presentation of a group of 
patients with chronic, non-specific sup- 
purative pneumomtis The possibihty 
that it might represent at)q)ical healing 
of an infarct has been suggested, but noth- 
ing in the histologic studies has confirmed 
this supposition, even though cholesterol 
IS frequently laid down in slow necrosis of 
tissue That the process might be a 
variation of the ordmary hpoid pneumo- 


mtis has also been considered, but agam 
certain factors, from the standpomt of 
lustory and of pathology, are not m accord 
with such a diagnosis The lesion has been 
observed in cases in which neither sulfona- 
mides nor pemcilhn has been admmistered 

The recogmtion of this type of pneu- 
monitis may be in part due to the recent 
advances m thoracic surgery and anes- 
thesia With improvement in techmc and 
the decreasing mortahty rate, more and 
more conditions formerly considered m- 
operable are now being subjected to prompt 
surgical measures, particularly when there 
is the least suspicion of tumor 

This study is based on 11 cases seen 
at the Massachusetts General Hospital 
dunng the past four years All but one 
of the patients were males , the only female 
was a child of twelve The age range for 
the remamder of the group was from 
thirty-two to sixty-seven years In more 
than half, the onset of illness was qmte 
abrupt, characterized by pam, cough, 
fever, and sputum In the others, the 
onset was msidious, with gradual develop- 
ment of cough, sputum, mght sweats, 
weight loss, and m certam mstances pam 
in the chest 

The sputum usually varied from mucoid 
to brownish, in only 3 cases was there 
frank hemoptysis As a rule only bac- 
teria of the speaes generally present m the 
respuatory tract could be isolated Six 
of the patients, during the course of diness, 
had been treated with sulfa drugs or pem- 
cilhn, only one had used nose drops con- 
taimng oil The duration of symptoms 
from onset to the time of operation varied 
from one and a half months to five years * 


^ From the Departments of Radiology and of Pathology, Massachusetts General Hospital, Boston 14 Mass 
Presented at the Thirty-fourth Annual Meetmg of the Radiological Society of North America San Francisco 
Calif , Dec 6-10, 1948 

* Detailed description of clmical findings and treatment of this group of patients is bemg reported by Waddell 
Snmen and Sweet (18) ^ ' 
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Fig 1 Case 1 Male, 57 years History of insidious onset one year prior to admission, cough productive of 
considerable sputum for two months, hemoptysis on three occasions during the month before entry, weight loss 
of 15 pounds, mght sweats and low-grade fever at times WTiite blood count, 16,400 Operation Right upper 
lobectomy Histology Chronic pneumonitis, chlolesterol type 

B Grid film demonstrating partial collapse of the right upper lobe with evidence of etdarged nodes at the right 
hilus The visualized bronchi are only questionably dilated 



Fig 2 Case 2 Male, 59 years Ten months before admission the patient had a severe paroxysmal cough 
jithout fever lasting for approximately one month He was then veil until three months before admission, when 
he experienced fatigability, dyspnea, and fever up to 102° Penicillin produced some improvement, but dyspnea 
and fever continued Pleuritic pain was present for five days prior to admission Bronchoscopy was negative 
Operation Right middle lobectomy Histology Chronic pneumonitis cholesterol type, of the medial segment 
A small oat-cell carcinoma was found in the lateral segment 

A Note the homogeneous density in the right lower lung field, as i\ ell as the enlarged nodes at the hUus 
B Lateral view The right middle lobe seems smaller than usual and homogeneously dense except at the 

apex 
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Fig 4 Case 4 Male, 32 years Nine months before admission, the patient noticed a feeling of pressure in the 
left anterior chest Five months later cough developed, which was usually unproductive. It became progres- 
sively worse, and the patient experienced increasing night sweats There was a loss of 10 pounds m weight The 
temperature was usually normal, occasionally rising to 101° The white count was 13,100 Operalton Left 
upper lobectomy Histology Chrome pneumomtis, cholesterol type 

A Note the homogeneous density which obscures the left border of the heart 

B Lateral view The density is confined to the anterior portion of the Imgula, and the posterior margin is 
seen to be sharply defined and shghtlv lobulated 


segment was at times somewhat smaller 
than normal, it was not mvanably mvolved 
m its entirety The shadow was seen to 
he agamst the pleura, either periph- 
erally or along a fissure, the long dimen- 
sion bemg parallel with the pleural sur- 
face The margm away from the pleura 
was rounded or lobulated and sharply 
defined (To demonstrate this margm 
adequately, it may be necessary to make 
a careful fluoroscopic study as well as to 
take several films in various projections, 
otherwise the margm will be rather ill- 
defined ) As a rule, the bronchi were not 
visualized, but when they were, they 
appeared normal or only slightly dilated 
(Figs 4-8 ) 

In both types, widespread and localized, 
there was occasionally evidence of pleural 
reaction, either in the form of thickemng 


or of pleural flmd Enlargement of the 
hilar and mediastmal lymph nodes was 
sometimes apparent, and m rare instances 
small cavities, not over 1 to 1 5 cm in 
diameter, were observed, they did not 
seem to be typical of lung abscess or of 
bronchiectatic cavities 

ROENTGENOLOGIC DIFFERENTIAL DIAGNOSIS 

In the differential diagnosis of chronic 
pneumomtis of the cholesterol type, the 
most common alternatives to be considered 
are tumor, lung abscess, and infarct 

The diagnostic points suggestive of 
tumor are {a) reduction m the size of a lobe 
or segment of a lobe, (&) a shadow sugges- 
tive m density and configuration of a 
tumor mass, (c) enlargement of the hilar 
and mediastmal lymph nodes 

(a) Collapse of a lobe due to extensive 
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Fig 5 Case 5 Male, 32 j cars Eight months before ajlniission the patient became unconsaous and was 
hospitalized for “virus pneumonia " There were some fevir and dark sputum but no chest pain Cough and 
sputum persisted without evidence of hemoptysis The white blood count ranged as high as 16,000 Bronchos- 
copy was negative Operation Right lower lobectomy Histology Chronic pneumomtis, cholesterol type- 
A Note the Ill-defined density just below the nght hilus Within it are areas of rarefaction suggestive of 
shghtly dilated bronchi There is evidence of plcuntJc reaction at the costophrenic angle 
B Lateral view The right lower lobe is seen to be partially collapsed, and postenorly there are shadows of 
density against the pleura, wnth rounded, sharply defined anterior margins 


inflammatory involvement and that caused 
by tumor tvill be difficult or impossible to 
differentiate unless an actual intrabron- 
dual mass is demonstrated 

(ft) The shadow of increased density in 
pneumomtis is ordinarily less sharply de- 
fined than that due to the presence of a 
primary penpheral tumor or metastatic 
lesion In certam instances the margins 
are somewhat irregular and lobulated, but 
the lobulations may be larger than those 
seen in a penpheral tumor The fact 
that usually only a portion of a segment 
IS mvolved in the inflammatory process 
IS of help m differentiatmg pneumomtis 
from a tumor obstructmg a smaller bron- 
chus In those cases m which iodized oil 
has been mtroduced, it has been found that 
several small bronchi may come to an 
abrupt stop, mdicatmg that the degree of 
collapse present is not the result of ob- 
struction of a smgle large bronchus 

(c) Enlarged hilar and mediastmal lymph 


nodes differ m no way from enlarged nodes 
due to tumor 

The rather discrete shadow of mcreased 
density may suggest the possibihty of 
lung abscess before cavitation has occurred 
When a cavity is present, its size is a 
factor of importance m distmgmshing 
cholesterol pneumomtis from lung abscess, 
in the former, an occasional small cavity, 
seldom larger than 1 to 1 5 cm in diameter 
and standing out less clearly than in 
abscess, is a characteristic findmg In 
abscess, the cavity as a rule develops at a 
much earher stage of the patient’s illness, 
and the adjacent pneumomtis is less 
marked The cavities of cholesterol pneu- 
momtis, visuahzed roentgenologically, are 
more suggestive of those seen in assoaation 
with bronchiectasis or obstructive pneu- 
momtis than of pnmary lung abscess 
This IS true not only because of their size 
but because of the famtness of their 
demonstration, the latter being due prob- 
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Fig 6 Case 6 iMale 56 j ears Four weeks before admission the patient had a severe head cold followed in 
two weeks bj cough productive of rusty foul smelling sputum The cough persisted , the sputum became white 
except on tw o occasions, when it was blood-streaked The white blood count was 7 900 Bronchoscopy was nega- 
tive Operation Right middle lobectomy Histology Chronic pneumonitis, cholesterol type 

A Note the area of density in the right lower lung field The shadow is sharply defined and contains a few 
areas of rarefaction, suggesting small cavities 

B Lateral view The density is seen to be somewhat lobulated lying in the mid portion of the middle lobe, 
extending from one fissure to the other 


ably to the evtensive surrounding areas 
of inflammation 

In many cases the shadow caused by 
cholesterol pneumomtis is similar to that 
of pulmonary injarction (4) The facts 
that m both conditions the shadow hes 
agamst the pleural surface, and that the 
long dimension is parallel to this surface, 
are qmte confusmg In pneumomtis, how- 
ever, the location is not so commonly at 
the junction of two pleural surfaces as m 
pulmonary infarction, and the margms are 
more sharply defined If obsenmtion over 
a penod of tune is possible, it will be seen 
that m pneumomtis the process tends to 
spread slowly, whereas an mfarct usually 
heals characteristically m a relatively short 
time In some cases of pneumomtis a 
temporar^’^ decrease m the size of the area 
of density ma)’’ later be followed by an 
increase, but at no time m the late stages 
IS the shape or appearance of a healmg 
mfarct suggested The sharp defimtion 
and the shght lobulation that may be pres- 


ent in the pneumomc shadow would be 
unusual findings m pulmonary infarction 

Pneumomtis due to aspiration of foods or 
mineral oils is, as a rule, a more diffuse 
process than the cholesterol type and 
is seen particularly m the lower lobes 
The areas of density are less sharply de- 
fined and are frequently multiple in con- 
trast to the smgle area more typical of 
cholesterol pneumomtis 

PATHOLOGY 

As no patient m our senes came to opera- 
tion m less than a month and a half after 
the onset of the pneumoma, the earhest 
and undoubtedly the most revealmg phases 
of the inflammatory process were not 
encountered The anatomic changes were 
essentially similar m aU the specimens, 
the differences lay merely in the stage of 
healmg attained by the tissue at the time 
of removal The appearance of the lung 
could not be anticipated from the apparent 
duration of symptoms, for sometimes ad- 
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Fig 7 Case 7 Male. 45 years Nine weeks before 
entry the patient experienced sudden generalized 
aching with fever and an increase in his chronic, un- 
productive cough A course of penicillin resulted in 
some improvement but the cough persisted and became 
productive of about one-half cup of sputum, occasion- 
ally blood-streaked There was some pleuritic pain 
in the right anterior chest The patient had lost 20 
pounds in weight Bronchoscopy ivas negative The 
white blood count was 8 300 OperaHon Right upper 
and middle lobectomy Htstology Chronic pneumoni- 
tis, cholesterol type 

A Note the area of density in the lateral portion of 
the base of the right upper lobe This appears to be 
homogeneous m densit> 

B Lateral vieii The area of density lies agamst 


the septum, and its superior margin is sharply defined 
and rounded 

C Bronchogram reveals slight, if any, dilatation of 
the bronchi to the area of involvemenL Note the en- 
larged lymph nodes outlmed at the right hdus 

vanced parenchymal scarring had taken 
place m a comparatively short time The 
situation was further comphcated m some 
mstances by secondary bacterial mvasion 
The affected lobe was always contracted 
in rough proportion to the amount of 
fibrosis Fibrous adhesions mvolved all 
the pleural surfaces and were particularly 
dense at the site of the lesion The bron- 
chial lymph nodes, when mcluded Ysnth the 
specimen, were remarkable for their size, 
often reaching a diameter of 2 0 cm 
The process involved either the major 
portion of the lobe or the whole lobe, 
m the former event, the diseased tissue 
fanned out from the hilus to assume a 
pyranudal shape mth the base at the 
pleura It did not adhere strictly to pul- 
monary segments At least one pleural 
surface was always mvolved by the pneu- 
monia, and at operation the mterlobar 
fissures were often found to be obhterated 
(Fig 9) The fissures were not penetrated 
except in one mstance, m the youngest 
patient, where a middle lobe lesion had 
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Fig 8 Case 8 Male, 31 years, rvith history of sudden onset of pain in the left chest, becoming mcreasingly 
severe, unproductive cough, and fever of 100° The patient had had similar episodes four and si\ years before, 
and had expenenced a sense of pressure m the left chest every winter The white blood count was 19,800 The 
cough persisted and became productive of non odorous yellow sputum Operatuin Left lower lobectomy 
Histology Chrome pneumomtis, cholesterol type 
A Note the sharply defined shadow m the Irft costophremc angle, with rounded supenor margin 
B Lateral view The shadow is seen to he in the left lower lobe and has a somewhat lobulated margin 
A bronchogram showed no particular dilatation of the branches of the left lower lobe bronchus The smaller 
bronchi tennmated abruptly at the margin of the lesion 

Spread to the adjacent tissue of the upper destroyed, -with their lumens filled by 
and lower lobes - tenacious mucopurulent material This 

In the comparatively early phases of the change was not imiform throughout the 
process, the area of pneumomtis was an diseased tissue and seemed to be caused 
mtense yellow, the result of close approxi- by an acute reaction to recent bacterial 
mation of nunute golden yellow dots The mvasion In 4 cases the necrotizing bron- 
pnmary lobules, although mdistinct, were chiohtis had led to the formation of a 
not obhterated, while the secondary lobules small abscess, never more than 1 5 cm m 
were sharply outlined by markedly thick- diameter Only borderhne dilatation of 
ened septa As the healmg process pro- the large bronchi was present m a small 
gressed, the parenchyma became gray and mmonty of the specimens 
fibrous, while the yellow color faded and On microscopic exammation, the earliest 
was locahzed to zones of less advanced alteration encountered in the parenchyma 
camification Areas of emphysema were of the lungs was a massive influx mto the 
interspersed between the fibrous bands au space of the primary lobule of large 
and mvolved the parenchyma of the lung mononuclear cells with central or somewhat 
adjacent to the pneumomtis The border eccentric nuclei (Fig 10 ) The cytoplasm 
of the lesion, where it did not abut the of the majonty of these cells, which often 
pleura, was somewhat irregular and lobu- attained giant proportions and contained 
lated but clearly defined multiple nuclei, was composed of a foam 

The larger bronchi of the diseased lobes of fine droplets The infiltration was 
were chromcaUy inflamed and thickened accompanied or followed closely by a 
The smaller bronchi were occasionally chronic mterstitial pneumomtis, beginnmg 
acutely inflamed, dilated, and obviously m the connective tissue of the septa and 
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penobronchial and penvascular regions, 
■with subsequent involvement of the alveo- 
lar walls The tissue response was char- 
actenzed by edema and a lymphocyte 
and plasma-cell infiltration, the lympho- 
cytes were frequently aggregated in folli- 
cles These changes were almost entirely 
interstitial and played little part in the 
formation of the alveolar exudate In 
addition, the alveolar septal cells became 
intensely swollen, they lined the entire 


cleared from the air spaces by mclusion m 
the sputum This resulted m marked 
swelhng of the walls of the alveoh, so 
that the alveolar spaces were obhterated, 
and the pnmary lobules were consequently 
represented at this time merely by respira- 
tory bronchioles and alveolar ducts (Fig 
11) A network of reticulum now ap- 
peared between the vacuolated cells m 
the alveolar walls, and as these cells 
decreased m number collagen was laid 



Fig 9 Gross section of a nght middle lobe, showing an early lesion m its upper 
half that was a homogeneous golden yellow color The pneumonitis mvolves the 
lobe from hilus to pleural surface Thickened septa outline the secondary lobules 
of the parenchyma The margin which does not abut a pleural surface is irregular 
and quite sharply defined 


primary lobule, and many of them seemed 
to be desquamating mto 'the air spaces 
It IS probable that, by the acquisition of 
phagocytic powers after desquamation, 
these cells gave ongm to the mtra-alveolar 
foam cells 

The next remarkable step m the process 
was a gradual accumulation of vacuolated 
macrophages within the alveolar walls, 
comcident with a numerical decrease within 
the au space, implying that there was 
migration of the cells into the walls, al- 
though many of them may have been 


down (Fig 12) In this maimer the pn- 
marj^ lobules were reduced to distorted 
respuatory bronchioles and alveolar ducts, 
separated and choked off by dense bands 
of collagen (Fig 13) 

The rarmfications of the large bronchi in 
the areas of pneumomtis usually showed an 
irregular chronic inflammatory infiltrate 
without sigmficant destruction of the wall 
elements or dilatation, occasionally small 
mucosal ulcerations were present (Fig 14) 
The bronchioles showed a similar change, 
but in a few cases an acute reaction was 




Fig 10 Microscopic section of the earliest changes encountered in the cases studied The 
air spaces are occupied by large foamy monocytes containing cholesterol The septal cells 
are swollen and the alveolar walls contain lymphocytes and plasma cells X 170 

Fig 11 Marked infiltration of the alveolar walls by foamy macrophages This has 
resulted m obliteration of the alveoli The monoc 3 t;es lying in the air spaces occupy alveolar 
ducts X 180 
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supenmposed that resulted in a necrotiz- 
ing bronchiolitis and dilatation of some 
of tliese structures With the advent of 
fibrotic changes within the lobule, the 
terminal bronchioles were held in ngid 
dilatation 

Dunng the phase in the process in which 
these studies were made, the imtial stages 
of the disease seemed to have passed, and 
the tissues at this point appeared to be 
concerned mth the disposition of a foreign 
substance This substance lay within the 


endartentic thickening and perivascular 
fibrosis m the later stages of the process 
The lymphatics were imobstructed and 
did not contain vacuolated monocytes, 
nor were these cells present in the bron- 
chopulmonary lymph nodes, which showed 
merely non-specific inflammatory changes 
It IS probable that the cholesterol is 
gradually absorbed from the alveolar 
walls as fibrosis increases Indeed, small 
amounts of the substance were found in 
cells resembhng fibroblasts, suggesting that 



Fig 12 Silver stain showing the fine reticulum fibrils deposited around the 
monocytes in the alveolar w alls No fibrils are present m the mtra alveolar exudate 
X160 


large monocytes of the air spaces and 
alveolar walls in the form of fine intracyto- 
plasmic vacuoles It was mtensely sudan- 
ophilic and doubly refractile (Fig 15), 
was precipitated by digitonm in fine 
needles, and gave a positive Schultz 
reaction for cholesterol and cholesterol 
esters Chemical analysis of grossly yel- 
low areas in the lungs gave values for 
cholesterol and its esters as high as 24 and 
90 times the normal, respectively 
The lymphatics and blood vessels 
throughout the areas of pneumomtis were 
normal, except that the latter showed 


the macrophages are transformed mto 
fibrocytes 

The end-result of the process m cases 
which do not come to operation is not 
clear At autopsy we have not seen similar 
pulmonary changes m the absence of asso- 
ciated lung disease At the present time 
there is no reason to beheve that this proc- 
ess goes on to abscess formation or bron- 
chiectasis The evidence at hand favors 
fibrosis as the final stage 

Our interest m this group of patients 
was stimulated by the absence of coexistent 
lung disease, particularly the absence of 




Fig 13 Fibrosis of the tluckened al% eolar walls leaving onlj distorted and choked alveolar ducts 
in the lobule A terminal bronchiole is present runnmg upward from the lower margin X170 
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Fig 14 A. tertiary bronchus with chronic inflammatory changes in the wall The 
lumen contains a polymorphonuclear exudate. X35 
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broncliial stenosis In one case a small 
oat-cell carcinoma was found at the hilus, 
but as this ongmated m a pnmary bron- 
chus which did not supply the area of 
pneumomtis, it was thought tliat the tumor 
played no part m the production of the 
pneumoma “Drowned lung" with a high 
cholesterol content and a sinular tissue 
reaction is common m bronchial stenosis 
from whatever cause, but in these patients 
obstruction in major bronchi supplymg 
the area of pneumonitis could not be 
demonstrated by any means Micro- 
scopic sections, however, often showed a 
mucoid or mucopurulent exudate in the 
bronchioles This exudate is a possible 
source of bronchial obstruction, and it 
might be perpetuated by a smoldering re- 
action m the lungs or by repeated acute 
exacerbations of pneumomtis folloiving 
secondary infection 

In the stages of the process which were 
studied, the tissues seemed to be dealmg 
with a foreign substance, though hampered 
m their efforts by mild secondary infec- 
tion Indeed, the snmlanty between this 
type of pneumomtis and aspiration pneu- 
moma, due to paraffin oil, is striking In 
paraffin-oil pneumoma, the substance is 
engulfed m large monocytes withm the air 
space of the pnmary lobule Later these 
cells migrate mto the alveolar walls, where 
they excite a chrome mterstitial pneu- 
momtis and a reticulum and collagen re- 
sponse There are, however, sinking dif- 
ferences between the monocytes m the two 
conditions Paraffin-oil droplets soon 
coalesce to form large globules m the cyto- 
plasm, that push the nuclei to one side, 
and the oil is not doubly refraetde Fur- 
thermore, it dissolves the Sudan stams 
rather feebly and does not give the histo- 
chenucal reactions of cholesterol 

The condition under discussion is not 
similar to an ordinary unresolved pneu- 
moma, as there is no organization of the 
mtra-alveolar exudate, and fibnn is absent 
except m the event of secondary infection 
Unresolved pneumoma shows very few 
vacuolated monocytes contaming a sub- 
stance that IS doubly refractile Only 



Fig 15 Anisotropic matenal in the alveolar walls 
(precipitated by digitonin) X170 


half the patients in the group received 
sulfonamides and/or pemcilhn during the 
course of their illness It is unreasonable, 
therefore, to imphcate these forms of 
therapy in a modification of the histologic 
picture of a more common type of pneu- 
moma No bactenologic studies were 
made of the resected lobes, and bactena 
stams on tissue sections were not con- 
tnbutory 

The possibihty that these lesions might 
represent the healing phase of complete 
or incomplete infarcts of the lung was 
considered Histologically, however, the 
conditions are dissimilar, and when blood 
enters the alveolar spaces without necrosis 
of the alveolar walls, both chmcally (4) 
and experimentally (17), it is cleared away 
very rapidly No gross or microscopic 
vascular occlusions could be found m the 
specimens 

A background of chrome mterstitial 
pneumomtis with a mononuclear response 
and swelhng of the alveolar septal cells 
IS present m pnmary atypical pneumoma 
(2, 6, 14) In reports on that disease, 
however, no mention is made of cholesterol 
deposition nor were such deposits de- 
senbed by Kay (5), who studied lobectomy 
specimens from men m whom bronchiecta- 
sis developed m the course of the pneu- 
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monia There is an interstitial inflamma- 
tion with large numbers of mononuclear 
cells and swelling of the septal cells m the 
pneumomas associated with certain of the 
wal (8, 10, 19) and rickettsial diseases 
(3, 7, 9), and possibly m rheumatic 
fever (15) A somewhat similar tissue 
response can be elicited by roentgen rays 
m man and animals (20, 21, 22), and by 
the intratracheal injection of dilute bac- 
terial toxins (16) or vaccine virus (13) m 
animals By mjectmg vaccine virus and 
bacteria simultaneously into the lungs of 
rabbits, McCordock and Muckenfuss (12) 
were able to reproduce the pulmonary 
changes and comphcations seen m patients 
d}’mg dunng the course of influenza, 
measles, and whoopmg cough In the 
reports on the pneumonias mentioned 
above, no reference could be found to 
monocytes filled with cholesterol H 3 'a- 
Ime membrane formation m the alveolar 
ducts IS a feature of many of these pneu- 
momas, a phenomenon that was not encoun- 
tered m the lungs under discussion here 
No inclusion bodies were found m the 
respiratory epithehum MacCaUum (11) 
m his description of the pneumomas asso- 
ciated mth influenza remarks on the 
presence of many “fat-laden” monocytes 
m the lungs of three men dymg from 
three to seven weeks after the onset of the 
disease 

Obviously a wide variety of agents can 
excite the same fundamental tissue re- 
sponse in the lungs, and the quality of the 
reaction is therefore of httle help m deter- 
mmmg the etiologic agent It has been 
stressed m this report that only what 
appeared to be the late manifestations of 
the pneumomtis have been observed 
The histologic evidence at hand would seem 
to indicate that all the changes recorded 
m this stud)'^ can be explamed on the basis 
of an attempt by the pulmonary tissues 
to dispose of precipitated cholesterol and 
its esters These substances appear to be 
mildly imtatmg to the lung, hke paraffin 
oil (an attempt is bemg made to detemune 
this point experimentally) The mtn- 
gumg problem to be unra\ elled is what set 


of conditions leads to the deposition of large 
amounts of cholesterol in the air spaces 
The fact that bronchial stenosis produces 
the lesion fairly regularly may be a valuable 
clue, but the role of such stenosis is not 
immediately ob\nous One can be reason- 
ably certain that there was no obstruction 
in the major bronchi dunng the penod 
of study, yet the destruction in the bron- 
chioles and the plugging of their lumens 
by tenacious exudate were sometimes quite 
impressive Obstruction m many bron- 
chioles may well have the same total 
effect as stenosis of a major bronchus 
For the tune being the ongin of the 
cholesterol is unknoivn There is no con- 
vmcmg endence that it is produced 
locall}’ 

SUMMARY 

Eleven cases of chronic pneumomtis, 
treated surgically, have been presented 
The outstanding feature of the pneumoma 
m these cases is the deposition of choles- 
terol and cholesterol esters m the air spaces 
m the absence of coexistent lung disease 

Certain roentgenologic findmgs should 
at least suggest the diagnosis of chrome 
pneumomtis of the cholesterol t}q3e It 
IS fully reahzed that it will be impossible 
to exclude tumor in certain cases, but m 
those presenting the roentgen signs de- 
scribed above there should be a strong sus- 
picion of the correct diagnosis 

I\Tiether this type of chrome pneumoni- 
tis IS a defimte entity is questionable 
The roentgenologic and pathologic e^^- 
dence indicates that some obstruction of 
the smaller bronchi or bronchioles is often 
present, and this may be a determirung 
factor in laymg the background for the 
particular type of reaction that has been 
obser\’^ed 

The end-result of the process is not clear, 
but we do not favor the hypothesis that it 
IS a forerunner of abscess formation or 
bronchiectasis The material at hand 
seems to mdicate the subsequent develop- 
ment of fibrosis m the area of pneumomtis 

Note We wish to acknowledge the efforts of Dr 
William Waddell m collecting this material 
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fragments into the bronchi The over- 
whelming majonty of bronchohths, how- 
ever, develop b)f perforation of calcific 
pulmonary foa or calcified lymph nodes 
into the tracheobronchial tree, instead of 
bemg formed pnmanly m the bronchi 
hlost bronchohths are from 2 to 20 mm 
in diameter and are grayish or browmsh- 
white m color Their surfaces may be 
smooth, irregular, or mammillated, and 
they are occasionally enclosed in a fibrous 
capsule They may be solid or lanunated 
and may even contain a liquid center (12) 
AH analyses of lung stones agree in the 
reported proportion of their mam con- 
stituents, namely, 10-15 per cent calaum 
carbonate and 85-90 per cent calaum 
phosphate Wells (48) has pomted out 
that this proportion must be the same as 
in the bone, smce the blood, m balance 
with the skeleton, mamtams a faurly con- 
stant concentration level of these ions 
anywhere m the body Brown (7), care- 
fully analyzmg several pneumohths, found 
m addition to calaum carbonate and phos- 
phate, traces of magnesium, oxalate, car- 
bon, sihca, non, cholesterm, fats, mucus, 
and other organic material Virchow's 
observations and Wells’ (48) theory, sup- 
ported by experimental evidence obtained 
by Tanaka and Hofmeister, that calaum 
deposits occur where a loss of aad raises 
the pH of the cnculating flmds, are sub- 
stantiated by the frequent finding of calaum 
m the lungs and m the kidneys, where car- 
bonic aad and acid phosphates are given 
off Calcifications withm the stomach, 
which due to the loss of hydrochloric acid 
should be another theoretical site of cal- 
aum deposition, have been reported (4, 11) 
and are not uncommon m animals (17) 

WeUs (47) also demonstrated the similar- 
ity between pathological calcifications and 
physiological ossification Not infre- 
quently, bronchohths are found to contain 
areas of organized bone with haversian 
canals 

The stones may reach the bronchial lu- 
men m ather of two ways Accordmg to 
Nager (30), an infection with suppuration 
may develop m the area of the calcific 


focus, causmg mobilization and slow per- 
foration through the bronchial wall of an 
adjacent and previously “silent” stone 
The second type of mechamsm through 
which stones can enter a bronchus has been 
described by Auerbach (3) Accordmg 
to him, the inspiratory expansion and the 
expuatory collapse of the bronchi and 
surrounding vascular structures may ex- 
pose a certain section of the bronchial w^all 
to the eroding action of an adjacent paren- 
chymal or mediastinal calafication untd 
a large enough gap is created for the cal- 
afication to enter the bronchial lumen 

Although the perforatmg calculi are 
usually traceable to old tuberculous nodes, 
it is remarkable that active tuberculosis 
IS rarely accompamed by the expectoration 
of stones Stivelman (42) found only 1 
bronchohth in 5,000 cases, and Pritchard 
(34) only 2 bronchohths m 7,000 autopsied 
cases of active pulmonary tuberculosis 

Dunng the process of perforation the 
mvolved bronchial wall is the site of ulcer- 
ation surrounded by granulating inflam- 
matory tissue Hemorrhage may occur 
from an exposed blood vessel m the ulcer- 
ated area or from the direct erosion by the 
stone of a large pulmonary vessel in the 
hilar region 

Partial or complete obstrucbon of a 
large or small bronchus may occur, de- 
pendmg on the size and shape of the 
calculus lodged withm it Atelectasis, 
pneumomtis, bronchiectasis, and abscess 
formation usually follow Pleural effu- 
sion, empyema, pneumothorax, or medias- 
tmal emphysema may develop Histo- 
logic exammation of the bronchial mucosa 
frequently show^ squamous-ceU metaplasia 
and mcrease m the number and activity 
of the goblet cells near the site of the 
bronchohth 

CLINICAL SIGNS AND SYMPTOMS 

The clinical picture may vary from 
complete absence of signs or symptoms to 
those of a severe or critical illness The 
climcal manifestations are manifold and 
depend greatly on the degree of obstruc- 
tion and the extent of the secondary inflam- 



Vol 53 


Active Bronchopulmonary Lithiasis 


205 


mator)’’ changes distal to the obstruction 
Cough IS usually paro\)’^smal, first dry, then 
productive Pam is frequently localized 
in tlie parasternal area It can vary from 
a mild soreness to a sharp “tearing” sensa- 
tion The parovysm of cough and pam 
can be quite violent (“bronchial cohc”) 
Hemoptysis is frequent, particularly after 
expulsion of the stone The bleeding is 
usually slight, but m some instances is 
massn e enough to necessitate transfusions 
and even an emergency lobectomy or 
pneumonectomy (6) Fatal hemorrhages 
due to bronchopulmonax}'- lithiasis have 
been reported (6, 15) Fever, chills, leu- 
kocj’tosis and anemia are present, depend- 
ing on the degree of the secondary inflam- 
matory changes and the blood loss 
Wheezing and dyspnea due to an obstruct- 
ing stone and spasm from bronchial irrita- 
tion can be severe and have been termed 
“stone asthma ” 

Bronchorrhea is caused by the increased 
goblet cell actmty m the imtated mucosa 
There are almost always weight loss and 
malaise durmg the penods when the pa- 
tient is m active distress Durmg the 
expulsion phase, acute air hvmger may 
develop m those cases where the stone is of 
such size as to become lodged m the 
larynx, unable to pass the vocal cords 
Instrumental extraction of the stone may 
become necessary m such mstances 

DIAGNOSIS AND ROENTGEN FEATURES 

It IS evident from the foregomg that the 
clmical picture vanes to such an extent 
as to simulate practically every patho- 
logical condition which may develop withm 
the chest Before the correct diagnosis is 
estabhshed, the patient is usually thought 
to have one of the foUowmg conditions 
chronic bronchitis, bronchiectasis, tuber- 
culosis, lung abscess, chrome pneumomtis, 
pneumocomosis, foreign body, pulmonary 
mfarction, whoopmg cough, spirochete 
infection of the lungs (50), angina, con- 
gestive heart failure, and bronchial aden- 
oma or caremoma 

The physical exammation is of little 
help m diagnosis Bronchoscopy has be- 


come the most important diagnostic aid 
(20) It may reveal the bronchohths with- 
in the bronchi or arouse suspicion of a 
perforating calculus by revealing an ulcer- 
ating or granulomatous lesion m the 
bronchial wall However, even in the 
presence of a negative biopsy, caremoma 
is the condition which is most commonly 
suspected 

Vinson and Bumpus (45), who advocate 
bronchoscopy m every case of non-tuber- 
culous pulmonary disease, report the findmg 
of bronchohths m 7 unsuspected cases 
Careful history taking, mcluding direct 
questions with regard to concretions m 
the sputum, may lead to a correct diagno- 
sis Even more conclusive is the actual 
finding of the stones in the sputum 
However, frequently the diagnosis is estab- 
lished only after the study of surgical or 
postmortem speamens 

As in many other conditions, a con- 
clusive diagnosis is not possible on the 
basis of the roentgenologic findmgs The 
evidence obtamed, however, may be suf- 
ficient to arouse a strong suspicion of 
bronchopulmonary hthiasis, provided the 
radiologist is fully aware of this dmical 
syndrome Hilar and penhilar calcifica- 
tions m the chest film are common and are 
usually considered of httle or no chmeal 
importance For this reason, many bron- 
chohths are tmssed In the presence of 
shadows suggesting carcinoma of the bron- 
chus, atelectasis, lung abscess, or bron- 
chiectasis, penpheral to calcific deposits, 
or with areas of calcification m their central 
portions, the radiologist should think of 
the possibihty of active bronchopulmonary 
hthiasis and suggest this diagnosis to the 
climcian In tnangular areas of atelecta- 
sis, the calculus is frequently situated at 
the apex of the tnangle Perforatmg hilar 
node calafications often lead to shght 
effusion m the mterlobar fissures 

Follow-up roentgenograms of patients 
who have coughed up stones will show a 
decrease m the size or a disappearance of 
the calcification, assoaated with clearing 
of the atelectasis 

Lammagraphy is an unportant diagnos- 
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Figs 1 and 2 Case 1 Anteropostenor and lateral views showing areas of calcification in and around the hilus 

and mottling in the right low cr lung 


tic procedure, as it may show the stone 
lying m the lumen of a bronchus or demon- 
strate the calculus m close relation to the 
bronchial wall, with the secondary inflam- 
matory changes peripheral to the pomt of 
obstruction Bronchography is of decidedly 
less value than lammagraphy, but wiU 
occasionally demonstrate a pomt of bron- 
chial obstruction 

TREATMENT 

Spontaneous expulsion of the stone or 
stones takes place frequently, with char- 
actensbc rehef of distress and symptoms in 
most instances (28) The literature con- 
tams several reports on successful removal 
of bronchohths by bronchoscopy (1, 15, 
20, 22, 43, 45, 46) This, however, is not 
without certain nsks In severing the 
fibrous pedicles from the bronchial wall 
and extractmg the stones, pneumothorax, 
mediastmal emphysema, and hemorrhages, 
even fatal, may ensue (1) Bronchial 
dilatation may be helpful in facihtatmg 
the eventual expulsion of the stone In 
those instances where bleedmg cannot be 
controlled, lobectomy or pneumonectomy 
may be required (1, 6) In general, the 
plan of treatment must be based on the 
type of pulmonary and vascular comphca- 
tions secondary to bronchial obstruction, 
mfection, and hemorrhage 


CASE REPORTS 

Case 1 C B , a 53-year-old white female, was 
admitted m July 1947, complaining of a sudden 
pulmonary hemorrhage forty-eight hours before 
The hemoptysis contmued intermittently until the 
next evenmg, when a paroxysmal attack of cough was 
again accompanied by about one cupful of fresh 
blood mixed with blood clots A history was ob- 
tained of some pressure pain in the retrosternal re- 
gion, and some dyspnea of several months duration 

On admission the patient was moderately dys- 
pneic, pale, and perspmng An emergency portable 
chest film showed partial consolidation of the right 
lower lung with atdectasis (Figs 1 and 2) Multiple 
calafications were present m the nght hilus and the 
right paratracheal region The radiologic diagnostic 
possibilities considered were bronchial adenoma or 
carcinoma, bronchohth, and bronchiectasis 

The patient contmued to bnng up 30 to 90 c.c of 
fresh blood daily, together with some mucopurulent 
sputum No tumor cells could be identified in the 
expectorated secretions Bronchoscopy showed only 
flooding of the bronchi of the middle and lower lobes 
with blood In spite of transfusions, the blood pres- 
sure dropped from 160/100 to 90/70 The blood 
count did not go below 4,000,000 red blood cells, the 
hemoglobin not bdow 12 gm The cell volume was 
44 per cent The sedimentation rate was moderatelv 
elevated Skin tests for tuberculosis and cocadioido 
mycosis were negative 

Since the bleedmg could not be stopped by any 
other means, surgical mtervention became neces- 
sary The patient was operated upon by Dr A 
Goldman, who found the right lower and nuddle 
lobes to be almost completely atelectatic, with some 
atelectasis of the base of the upper lobe Before the 
thoracotomy, about 1,000 c c of blood had to be as- 
puated by bronchoscopv A hard calcareous mass, 



Figs 3 and 4 Case 2 The roentgenogram (Fig 3) shows a dense lesion extendmg from the right hilus mto 
the lateral portion of the nght upper lobe There is a large calcified paratracheal lymph node on the right, with 
additional smaller calafications m the lung lesion 

The surgical specimens (Fig 4) arc (a) the nght upper lobe, indurated and atelectatic, contammg a bronchiec- 
tatic cavity with stones lying loosely m it and (b) a calcified paratracheal node 



Fig 5 Case 2 Micrc^pic section of the ulcerated area m the bronchial mucosa The 
^much fibro^ mfiltration with polymorphonucleated leukocytes, round cdls 
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Fig 6 Case 3 A round radiolucent structure, 2 5 
cm in diameter, is seen in the nght subapical region, 
with a 6 mm calcification at its floor There is a 
calcified paratracheal node on the right 

2 X 3 cm , was found on the medial aspect of the lung, 
just below the upper lobe bronchus, covered bv 
pleura, which seemed to exert definite pressure On 
a vessel identified as the anterior basal branch of 
the right upper lobe arterj' 

There was softening of the lung around this blood 
vessel and the calafication, with recent hemorrhage 
One area of softening could also be found in the in- 
ferior wall of the upper lobe bronchus, where a rock- 
like exuberance of the calafied mass indented and 
partially eroded the bronchus Probing and careful 
sectioning of the lung specimen, however, failed to 
reveal any open communication between the bron- 
chus and the blood vessel pressed upon by tlie calcar- 
eous mass, nor could any other possible sources of 
bleeding be found m microscopic sections A right 
pneumonectomy was carried out The diagnosis, 
after microscopic study, was focal pulmonary hemor- 
rhage assoaated with pulmonarj^ calculus 

The patient was discharged m good condition two 
weeks after the operation 

Case 2 M N , a 60-year-old white female ad- 
mitted m September 1947, gave a history of cough 
nith expectoration of many years duration About 
two weeks prior to admission she had noticed bright 
red blood in the sputum and the hemoptvsis had 
continued There was no weight loss or chest pain 
The past history was not contributory except for 
"pleunsj ’ one year before admission, with pain in 
the nght chest aggraiated by deep breathing 

Physical examination revealed some decreased 
breath sounds over the nght apex posteriorly but was 
othenvise negative Sputum examination and gas 


trie lavage were negative for aad fast bacilli Skin 
tests for cocmdioidom} cosis and actinoinj cosis were 
negative The sedimentation rate was 33 mm in 
one hour, the white blood count was 10,100 witli a 
normal differential count 

A cliest film (Fig 3) and plamgrams showed a 
dense lesion extending from the right hilus into the 
anterior portion of the nght upper lobe, associated 
with some atelectasis There was a large calafied 
paratracheal Ij mph node on the right In addition 
there were sc\eral smaller calcifications in the 
low’cr jiortion of the right upper lobe The findings 
suggested a chronic inflammatorj lesion 

Bronchoscopi bj Dr J Pressman showed onh 
some thickening and reddening of the bronchial mu- 
cosa A follow-up cliest film taken after about two 
and one-half weeks showed no change in tlie appear- 
ance of the lesion Chnicallj a caranoma of the 
right upper lobe was suspected 

The patient was operated upon by Dr A Gold- 
man, wlio found a hard, fleshj , atelectatic area m the 
anterior portion of tlie right upper lobe Although 
it w as felt that the mass was probablj inflammatorj , 
an upper lobectomy w'as performed A mass of para- 
tracheal lymph nodes measuring about 2 0 X 1 0 X 
0 75 cm , partially calafied and well pigmented, was 
removed with the upper lobe During the peeling 
off of the upper lobe, one area broke open and about 
30 c c of yellow pus exuded An aad-fast stain 
and a culture of this secretion was negative for tu- 
bercle baalli 

Upon section (Fig 4), the removed lobe showed 
much atelectasis, edema, and passive congestion 
In the lower portion was a cavitv whicli communi- 
cated with the bronchus The wall of the cavitj 
measured between 0 5 and 1 0 mm m thickness 
Within the cavit\ were two calafic masses measuring 
5 to 7 mm m diameter hluch regional fibrosis was 
present 

Microscopic examination showed infiltration w'lth 
round cells and polvmorphonuclears, and areas ot 
bronchial ulceration (Fig 5) The lining of the cavlt^ 
consisted of granulation tissue, and the inflamma- 
torj changes extended into the surrounding paren- 
chyma The removed lymph nodes showed anthra 
COSIS and calafication The final diagnosis was focal 
bronchiectatic abscess of the nght upper lobe, con 
taming two broncholiths, with surrounding chronic 
pneumonitis 

The patient made an uneventful recovery 

Case 3 F N , a 33-year-old white female, was 
admitted for exploratory thoracotomy in Julj' 1947 
She gave a history of moderate cough with expecto 
ration, pain in the right upper chest, and hemoptysis 
for about eleven years The hemoptysis was usuaUv 
in the form of blood-tmged sputum, but occasionallj 
massive bleeding occurred When lying doivn, the 
patient often raised 120 c c of blood Running was 
likely to start a profuse hemorrhage The chest dis 
comfort varied from mild soreness to sharp pain 

Sputum examination and gastric lavage were neg- 
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Tigs 7 and 8 Case 4 Fig 7 shons atelectasis in the nght upper lobe ivith several calcified nodules m the 
region of the right main bronchus Fig 8 is a film taken three u'eeks after Fig 7 and one week after expectoration 
of two broncholiths It shows almost complete cleanng of the atelectasis and a diminished number of calcifications 


atn e for tubercle bacilli Except for slight crackling 
over the right upper chest posteriori} , the physical 
examination was negative A bronchoscopy three 
weeks prior to admission had failed to reveal the 
source of the bleeding 

Chest films (Fig 6) and planigrams showed a 
round area of diminished density in the nght subapi- 
cal region, measuring about 2 5 cm in diameter 
In the floor of this structure was a calcified body 
about 14 mm in its greatest diameter There was 
another calafied mass, 3 5 cm in diameter, in the 
nght paratracheal region A radiologic diagnosis of 
a pneumolith associated with either an emphysema- 
tous bulla or abscess was made 

On Julv 25, 1947, the patient was operated upon 
by Dr L Brewer, who excised the lesion in the nght 
upper lobe The bronchial artery leading to the 
cystic area measured 4 mm in diameter Some ad- 
hesions were also freed between the nght lung and 
the calcified mass in the nght anterior mediastinum 

Gross examination of the specimen showed a 
2 cm abscess cavity containmg an irregular calculus 
measunng 12 mm The average thickness of the 
abscess wall was 4 mm and the inner surface of the 
cavity was ulcerated and hemorrhagic It was cov- 
ered by a layer of amorphous cellular debns and 
leukocytes Beneath this layer was granulation tis 
sue heavily mfiltrated with small round cells, plasma 
cells, multinudeated giant cells, and large mononu- 
cleated phagocytes The adjacent alveoli and 
bronchioles showed some fibrous scarring of thar 
walls, some round cell mfiltration, and epithelial 
metaplasia There was no evidence of mflammator}' 
changes of a specific histologic character The diag- 
nosis, made by Dr A Wright, was chronic lung ab- 
scess with pulmonary' calculus 


The patient was discharged in good condition 
aght days after the operation and has been entirely 
free from signs and symptoms smce 
Case 4 C B , a 65-} ear-old white female, was 
admitted in July 1947, complaming of fatigability, 
non-productive cough, dyspnea on slight axertion, 
and anorexia for about one month Two days prior 
to admission, she had an attack of chest pain in the 
substemal region, with pallor and mild cyanosis 
Physical examination showed no cardiac murmurs, 
but occasional skipped beats and possible slight 
cardiac enlargement Moist rfiles were heard at 
both bases, particularly on the nght side There 
was defimte electrocardiographic evidence of a re- 
cent posterior coronary occlusion 
A portable chest film (Fig 7) showed mild pul- 
monary hyperemia and some emphysema The 
greater jxirbon of the nght upper lobe was atelec 
tatic, with displacement of the trachea to the right 
There were several irregular areas of calcification, 
measunng 4 to 8 mm , m the medial portion of the 
nght upper lobe, near the hdus, which were not con- 
sidered to be of significance The radiologic diagno- 
sis was atelectasis of the nght upper lobe, probably 
secondary to a bronchial carcinoma 
Two further chest \-ray examinations, about a 
week apart, failed to reveal any evidence of cleanng 
m the nght upper lobe After a total stay of three 
weeks in the hospital, the patient was discharged, 
the plan being to remvestigate the pulmonary condi- 
tion as soon as she had recovered from the heart at- 
tack 

A few days after her discharge, the patient 
coughed up an irregular, hard, rock-hke concretion, 
measunng 2X3X4 mm , which after decalcifica- 
tion revealed a nucleus containing organic debris 
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Fig 9 Case 5 In^e^ted pear-shaped density in 
the left upper lobe, with numerous radiolucent areas 
There are several small calcifications near the lower 
border of the lesion 

With anthracotic pigmentation The pathologist’s 
description tvas “a bronchohth, probablt the por- 
tion of a calcified peribronchial Ivmph node ” 

A chest film (Fig S) talen after expulsion of the 
stone showed almost cxnnplete clearmg of the nght 
upper lobe, with re-expansion and with disappear- 
ance of a small calcification seen previouslt at the 
apex of the atelectatic shadow 
Upon further cjuestionmg, the patient stated that, 
while stiU in the hospital, she had coughed up and 
subsecjuently swallowed what she thought was an- 
other small “pebble.’ 

Case 5 E E , a 53-> ear-old white female, was 
admitted to the hospital m October 1947 Her chief 
complamts were cough, occasional hemopti'sis, and 
shortness of breath, the onset of which dated back to 
an acute puhnonarA* illness about five months 
earher, diagnosed as pneumoma. Durmg the week 
pnor to admission her temperature ranged up to 
102°, with frecpient chills and with exjiectoration of 
half a cnp of mucnsangumeous flmd dadv, frecjuently 
mix ed with blood clots 

The respuatorj rate was 30, breathmg was la- 
bored, mdependent of jjosition Ph'vsiml examma- 
tion of the chest showed shght wheezmg over the 
left upper lobe The leukocn'te cxnmt was 17,000 and 
there was a mild secnndarv anemia 

Chest films and plamgrams (Figs 9 and 10) re- 
1 ealed a sharpK defined, mverted, pear-shaped den- 
sit\ ,60 X 35 cm , m the apical portion of the left 
upper lobe, withm which were seen a few small, ir- 
regular, racholuc^t areas Near the lower border 
of the lesion, and m close relationship to a large 
bronchus leadmg mto the diseased portion of the left 
upper lobe, a few small calcifications were present. 
Lammagrams showed these cnlafications to be situ- 



Fig 10 Case 5 Plamgram demonstrating a cdose 
relationship of the calofications to the upper lobe 
bronchus and radiolucent areas within the consohda- 
tion 

ated in the bronchial lumen The suggested x-ray 
chagnosis was pulmonarv suppuration, probabl}' 
secxmdari to bronchohths 

Bronchoscxipj showed purulent dramage from the 
left upper lobe bronchus which on examination was 
negatit e for tumor cells or tubercnilosis 

The patient was operated upon bt Dr A. Gold- 
man, who found the apical segment of the left uppier 
lobe to be firm and atelectatic, with numerous adhe- 
sions to the first two nbs A segmental resection was 
performed. 

Macroscopic examination (Fig 11) of the spea- 
men showed an area of chlofication firmly adherent 
to the wall of the upper lobe bronchus and protrud- 
mg mto its lumen The bronchus was cxmsiderablj 
narrowed at this pomt, and distal to it bronchiectatic 
changes were present Se\ eral calcafied lymph nodes, 
up to 1 on m diameter, were found dose to the 
proximal portion of the bronchus L 5 'mg loose m the 
piosterolateral branch of the bronchus there were 
two irregular bronchohths, measurmg 3X3X5 
mm 

The microscopic sections showed chrome inflam- 
mation, round-cell infiltration, much anthracosis and 
fibrosis, bronchiectatic dilatations, and parenchxTnal 
atelectasis Within the bronchioles and alxeoh a 
mucopurulent exudate was present, cxmtainmg xan- 
thoma crells and ervthrocrvtes There was evidencre 
of some cxilumnar and osteoid metaplasia with cal- 
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Figs 11 and 12 Case 6 Opened specimen of the nght upper lobe (Fig 11) shows multiple 
bronchiectatic cavities, from which two stones were removed The photomicrograph (Fig 12) 
shows an abscess cavity, the Immg of which contains many calcium particles Under these (left 
side of photograph) some osteoid tissue can be seen with osteoblasts, indicating bony metaplasia 

aum particles hning some of the ulcerated areas died two weeks after the operation, of a massive 

(Fig 12) There was no evidence of neoplasm or of pulmonary hemorrhage 

active tuberculosis Case 6 W S , a 57-year-oId white male, was ad- 

Postoperative emp>ema developed and the patient mitted m October 1948 with a history of repeated 
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Figs 13 and 14 Case 6 Fig 13 shows an area of density extending from the nght hilus to the lateral portion 
of the nght upper lobe There are calcifications in the central part of the lesion The planigram (Fig 14) shows 
multiple radiolucent areas in the central part of the lesion It also shows the calcification to be a single staghorn 
rstructure 


pebnle attacks, hemoptjsis and acute pneumonitis 
since 1922, at which time he was thought to have an 
acute lung infection, possibh of mfluenzal nature 
He had suffered from chronic productiie cough 
eier since The sputum was thick and greenish, 
with an offensu e odor, and was negative for tubercle 
bacilli The acute illnesses alwa^ s respionded well to 
antibiotics and chemotherapy During a recent 
ffare-up the white count had been 17,100, with 70 
per cent polymorphonuclears , the temperature had 
subsided after three days Bronchoscopy at that 
time showed moderate edema and redness of the 
Tight upper lobe orifice, from which some mucopuru- 
lent material was seen to drain No evidence of neo- 
plasm was found Papamcolaou stain was negative 
■for tumor cells 

Chest films and planigrams (Figs 13 and 14) 
-showed a densely consolidated area m the basal por- 
tion of the nght upper lobe ivith central calcifications 
-and small areas of ulceration 

The patient was operated on by Dr A Goldman, 
-who found a chronic pulmonarj abscess in the right 
upper lobe with small interlobar accumulations of 
thick, granular pus A lobectomj was carried out 
extrapleurallj , because of the dense adhesions sur- 
roundmg the right uppier lobe On cuttmg the spec- 
imen, a staghom-shaped broncholith about 1 cm m 
greatest length was found within a large bronchus 


just proximal to the abscess cavitj Surrounding 
this bronchiectatic abscess were chronic pneumombs 
and atelectasis The microscopnc sections showed 
ulceration of the bronchial mucosa, thickening of the 
bronchial wall, and hj perplasia of the mucous glands 
The final pathological diagnosis was broncholith 
with bronchiectatic abscess, chronic pneumonitis, 
and pleural adhesions 

Case 7 On admission in July 1948, A D , a 58- 
year-old white male, gave a historj^ of cough with 
production of a moderate amount of sputum ever 
smce a "inrus infection” m January 1948 He had 
lost 18 pounds of weight since that time and dunng 
the last four weeks had chiUs, night sweats, and 
fever 

The admission temperature was 102 8° The 
white blood count was 11,200 with 87 per cent pol>- 
morphonuclears The pabent complamed of some 
pam in the nght lower chest aggravated by cough- 
ing, and rfiles were heard antenorly and postenorl) 
at the right base, with some dullness to percussion 
The x-ray examination (Figs 15 and 16) showed 
atelectasis of the nght middle lobe with some m 
volvement of the nght lower lobe There were sev- 
eral calcificabons m the nght hilar region Although 
neoplasm could not be ruled out with certamty, the 
diagnosis of a chronic inflammatory lesion due to 
broncholithiasis was favored 
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Figs 15-17 Case 7 Fig 16 shows atelectasis of nght middle lobe, with ^mall areas of calcification m nght 
hilus In Fig 16, a lateral vicn , some of the areas of calcification are seen to be close to the nght middle 
lobe bronchus, Fig 17, a film taken three weeks after bronchoscopic removal of bronchohths from the nght 
mam bronchus, shows almost complete cleanng of atelectasis 


Bronchoscopy showed edema and narrow mg of the 
nght mam stem bronchus up to and be} ond the mid- 
dle lobe bronchus Some bleeding was noted from 
the stenotic middle lobe onfice, and a biopsy was 
done It was reported as showing chronic bronchitis 
with some squamous metaplasia. Papanicolaou 
stain was negative for tumor cells There were 
some pus cells and mucus, without evidence of aad- 
fast baalli or fungi on cultures 

At thoracotomy, the right lung showed many ad- 
hesions, with pockets of purulent pleural fluid A 
pneumolysis was pierformed Dissection of the hflus 
showed no tumor, but revealed a large calafied 
l}Tnph node pressing on the right lower lobe bron- 
chus, with partial atelectasis of the middle and lower 
lobes The thoracotomy procedure was mterrupted 
at this point and a bronchoscopy was performed 
Several calafied bronchohths were seen m the lumen 
of the nght lower bronchus and were removed 
A follow up bronchoscopy after two weeks showed 
a few fresh granulations at the jxnnt of the previous 
perforations, with shght narroiving of the bronchial 
lumen The granulations were broken up by 
sponge, and the bronchus was dilated 
The postoperahve clmical course was uneventful, 
and the follow-up chest films (Fig 17) showed pro- 
gressive clearing The final diagnosis was chronic 
pneumomhs with partial atelectasis of the nght mid- 
dle and lower lobes, and empyema, secondary to 
bronchial erosion by calafied hdar lymph nodes 

CONCLUSIONS 

1 Seven cases of active bronchopul- 
monary lithiasis are reported, of vrhidi 6 
were proved at surgery and subsequent 
pathologic evammation, while m the seventh 


the stones were expectorated This raises 
the total number of cases reported m the 
Amencan and Enghsh hterature (since 
1900) to 103 

2 Active bronchopulmonary lithiasis 
IS supposedly a rare chmcal syndrome, 
but probably occurs more often than is 
suspected climcally It should be m- 
•duded in the differential diagnosis of every 
case of bronchial obstruction, pulmonary 
suppuration, and hemorrhage assoaated 
with paroxysmal attacks of cough, where 
the chest roentgenogram shows calcific 
shadows m the region of consolidated areas 

3 Bronchohths may develop withm 
the bronchi or may onginate outside the 
bronchi, with subsequent perforation mto 
the au passages In the majonty of 
cases bronchohths are due to perforation 
of calcified tuberculous lymph nodes 

4 The x-ray changes found m bron- 
chohths may simulate carcinoma of the 
lung, chrome lung abscess, bronchiectasis 
with atelectasis, chrome pneumonitis, as 
well as fungoid disease 

5 Lammagraphy is an important diag- 
nostic aid in bronchopulmonary hthiasis, 
as it may demonstrate the stone perforat- 
mg the bronchial wall or lymg m the lumen 
of the bronchus 

6 Early recogmtion and treatment of 
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this condition may prevent the senous 
complications caused by bronchial ob- 
struction, pulmonarj’- suppuration, and 
hemorrhage 

Cedars of Lebanon Hospital 
Los Angeles 27, Calif 

We are greatb indebted to Drs \ Goldman, S 
Strouse, C Strouse, M Fink, and L Brewer for 
their permission to use the clinical records of tlieir 
cases for this paper, and also to Dr H Goldblatt 
for discussing some of the microscopic sections 
with us 
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SUMARIO 

Lihasis Broncopulmonar Acfava 


De los 7 casos de litiasis broncopulmonar 
activa comumcados, G fueron comprobados 
al operar y en el subsiguiente examen pa- 
tol6gico, y en el otro se expectoraron los 
cdlculos Con 6stos, se eleva a 103 el total 
de casos comumcados (desde 1000) en la 
literatura estadoumdense e mglesa 

La litiasis broncopulmonar activa pasa 
por ser un smdrome climco raro, pero con 
toda probabilidad es mds frecuente que lo 
que se sospecha clinicamente, debiendo 
figurar en el diagnostico diferencial de todo 
caso de oclusidn bronqmal, supuraadn pul- 
monar y hemorragia asociada a ataques 
paroxlsticos de tos, siempre que la radio- 
grafia tordcica revele sombras de calcifica- 
a6n en las zonas de hepatizaadn , 

Los broncobtos pueden foimarse dentro 
de los bronquios o tener su ongen fuera de 


ellos, con perforaadn despu4s a las vias 
aereas, debiendose, en la mayoria de los 
casos, a perforaadn por ganglios linfdticos 
tuberculosos calcificados 

Las alteraciones reveladas por los rayos 
X en los broncobtos pueden simular carci- 
noma pubnonar, absceso pubnonar crdnico, 
bronquiectasia con atelectasia, neumo- 
mtis crdmca y hasta rmcosis 

La lammografia constituye un impor- 
tante auxibar diagndstico en la btiasis 
broncopulmonar, pues puede revelar el 
c^lculo perforando la pared bronquial o 
descansando en la luz del bronqmo 

El reconocimiento y tratarmento tem- 
pranos del estado pueden impedir las graves 
compbcaciones ocasionadas por la obstruc- 
ci6n bronquial, la supuracidn pubnonar y la 
hemorragia 


DISCUSSION 


William M M Kirby, M D (San Francisco, 
Calif ) This has been a comprehensive and clear- 
cut presentation of a subject of importance to all 
concerned with the diagnosis and treatment of 
pulmonary diseases It can certainly be agreed 
that bronchopulmonary hthiasis is more common 
than the 100 odd cases in the literature would in- 
dicate This is particularly true of the more be- 


nign \aneties, in an\ large chest center a few 
patients can be found with a collection of stones 
they have expectorated 

The cases presented illustrate clearly the diffi- 
culties often encountered in diagnosis and manage- 
ment, and this paper will sen'^e to remind us of 
bronchopulmonary lithiasis in our encounters 
with obscure pulmonan^ problems 





"Egg Shell" Calcifications In Silicosis^ 

CHARLES E GRAYSON, M D , and HELEN BLUMENFELD, M D 


C haracteristic calcium densities of 
apparently umque morphology occur 
m chest roentgenograms of men having 
sihcosis These shadows are seen as more 
or less regular rings m the hilar or medias- 
tinal regions of the chest They have been 
designated as egg-shell, EierscJtalm, or 
mulberry calcifications They are circular 
or ovoid m character and consist of an 
irregular penpheral shell with a faint 
stipphng throughout the enclosed tissue 
Considerable divergence of opinion ex- 
ists as to the cause and significance of this 
particular formation There has, unfortu- 
nately, been a paucity of autopsy studies 
to clarify the problem 

Lommel (2) was of the opimon that 
calaum is deposited m inflamed and dilated 
smuses withm the lymph node capsule and 
other similarly dilated lymphatic spaces 
He states that similar calcifications are 
seen m the extreme penphery of the lung 
He also mentions fine, delicate rmg forms 
which may be early or transitional stages 
of the same process Mild cases with 
“snow-storm” lung changes sometimes 
show the calcifications very clearly Lom- 
mel reports a 20 per cent incidenee of 
calcifications in cases of silicosis without 
chmcally proved tuberculosis 

Sweany et al (10) show that the annular 
densities are calcareous and express the 
opimon that, “m cases of silicosis, such a 
formation represents collateral infection, 
chiefly by the tubercle baciUus ” Sweany 
(9) does state that the lymph node changes 
are characteristic and identifies the sub- 
capsular location of the calcium mfiltra- 
tion 

Schulte and Husten (7) were of the 
opimon that the shadows represent dense 
sihcotic connective tissue around bronchi, 
extendmg mto the lung fields 


Davies (1) presents twenty- three cases 
and discusses the probabilities (a) Cal- 
cification exists, in which case it is due to 
sihco-tuberculosis and must be associated 
with tuberculous mfection It ma)' be 
due to a degenerative process following 
a silicotic infiltration of the lung root glands 
attracting lime salts, which become depos- 
ited m them (b) Calcification is not 
present, the shadows representing sihcotic 
nodules m the lung itself. 

Riemer (4) is of thC opinion that the 
densities may represent the results of 
inhaled calaum along ivith the sihca dust 
He presents four cases ha\ang no chnical 
evidence of tuberculosis In one the 
tubercuhn reaction was negative 

Rigler (5) refers to the calcification of the 
lymph nodes m silicosis as “classic ” 

The present study is a correlation of 
history, chnical and roentgenographic find- 
mgs, and histopathology, m an attempt 
to produce a clearer picture of this phase of 
silicosis and to determine the significance 
of the unique morphology of the calaum 
deposits 

PRELIJIINARY REMARKS 

Prelirmnary remarks wiU aid in a more 
critical evaluation of the matenal and 
data, which were obtained at the San 
Francisco City and County Hospital 
Many cases were seen m the Tuberculosis 
Division and the Chest dime, as well as m 
the medical and surgical wards This 
vanation accounts for a large number of 
tuberculous silicotics but also supplied 
many patients madentally adrmtted with 
totally unrelated and frequently fatal 
diseases The preponderance of older men 
furmshed the milder cases of long duration 
mentioned by Lommel The gamut of 
conditions for which these patients were 


* From Stanford University School of Medicine, Departments of Radiology and Pathology, San Francisco 
Hospital, San Francisco, Calif Presented at the Thirty fourth Annual Meeting of the Radiological Society of 
North America San Francisco. Calif Dec 5-10 1948 
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Table 1 Statistical Correlation of Data in 88 Cases of Silicosis 



Number 

Average 

Average 

Exposure 

Time 

bears) 

Average 

Time 

Since 

Earliest 

Exposure 

(years) 

Number of 
Cases 
uith 
Autopsy 





of 

Cases 

Age 
(l ears) 

Active 

Arrested No 

Evidence 

Total 

88 

57 

19 

33 

39 

38 

3 

47 

Egg shell calcificn- 

tions 

37 

58 

16 

34 

17 

15 

0 

22 

Ko egg shell calci- 

ficntions 

51 

57 

21 

32 

22 

23 

3 

25 


seen included respiratory infections (acute 
pneumococcal pneumonias, coccidioido- 
mycosis, tuberculosis), heart disease (ar- 
tenosclerotic heart disease, cor pulmonale, 
etc ), neoplasms (carcinomata of the ali- 
mentary and respiratory tracts) , and a few 
of the less frequent diseases 

The denvation of our cases from mining 
territory witli less crowded population 
may be of significance in the low incidence 
of tuberculous sihcotics Thus the dis- 
tnbution and character of the silicotic 
changes as a whole in our group should not 
be considered representative On the con- 
trary, these were generally milder processes 
which had incapacitated the mdividual 
only moderately or not at all and had been 
usually incidental to some other condition 

The diagnosis of silicosis was made bv 
various radiologists, intermsts, and path- 
ologists on the basis of roentgenograms, 
history and, when possible, histology 
Many cases which were seen could not be 
included because the history was inade- 
quate or roentgenograms were unavailable 
for review, despite the fact that roentgeno- 
graphic and histologic reports were ade- 
quate The pecuhar calcifications, though 
present, were recorded by the roentgenolo- 
gist in very few instances 

Obviously, it is impossiblfe to determine 
the seventy of exposure without knowmg 
its approximate mtensity and duration, 
the particle size and other cntical fae- 
tors Nevertheless, some information 
may be obtained from statisbcal study of 
data 

DATA 

Two hundred eases of silicosis were re- 
viewed In lid of these, chest roentgeno- 


grams and recorded data were available 
The 60 autopsies of the latter group con- 
firmed the diagnosis of silicosis in every 
instance In 88 cases there were suflSaent 
data for approximate dust exposure sta- 
tistics (Table I) 

There was a total of 40 cases with egg- 
shell calcifications In 3 instances there 
was only a note that the man had been a 
hard rock mmer and these cases were 
not included m the group of 88 None 
of these 3 showed any chmcal evidence of 
tuberculosis In 1 there was histologic 
evidence of arrested tuberculosis and 1 
had no histologic evidence of tuberculosis 
at postmorten examination Autopsy was 
not done on the third 

The 37 cases with egg-shell calcifications 
are compared with the remaimng 51 havmg 
no visible hilar calcifications It is to 
be noted that the average age is essentially 
the same m both groups The group with 
calcifications showed an average of five 
years less total exposure to sihca and a 
two-year longer mterval since the begin- 
ning of exposure These findmgs support 
the behef that the milder (not mini mal) 
instances of silicosis are to be seen m those 
who hve longer and therefore deposit 
calcium many years after the ongmal 
exposure 

Sixty per cent of those having calafica- 
tions and 49 per cent of those havmg no 
calcifications were without evidence of 
tuberculosis Inadentally, the 3 cases of 
arrested tuberculosis were without cal- 
cification, and the arrested tuberculosis 
was found postmortem Thus there was 
an 11 per cent greater mcidence of tuber- 
culosis m those cases without calcification 

The important group, though small, is 





Fig 1 Male, age 67, an “axe gnnder ’ for two years beginning twenty years before Xo exposure to silica 
dust for past eighteen years Genito-urmary tuberculosis in hospital 

A Note scattered pulmonary nodules contammg punctate calcium deposits 
B Tomogram reveals more nodes and demonstrates shell characteristics Mam bronchi visible 



Fig 2 Male age 50 hard rock miner for seventeen years Xo exposure for thirteen years No clinical c\i- 
dence of tuberculosis 

A Note enlarged hilar nodes without visible calcifications 

B Calcifications present four years later Still no clmual ex idence of tuberculosis 
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Fig 3 Male, age 62, hard rock miner for si\ years No exposure for twenty-four years 
A- Pulmonary silicotic changes Thick pleura with pleural calcium plaque on right 

B Ten years later egg shell calcifications are demonstrable in the left hilus Entue nght chest opaque 
Autopsy revealed no evidence of tuberculosis Primary pleural neoplasm in nght chest 


that of S cases in which there were calci- 
fications of charactenstic morphology but 
no e^^dence of tuberculous or any other 
chrome pulmonax}’- infection chmcally or 
histologically The critena for selection 
of these 8 cases should be reiterated 
There was a history of exposure to sdica 
The roentgenograms showed shell calcifi- 
cations and nodular pulmonary densities 
The diagnosis of sihcosis was confirmed at 
autopsy There was no chnical or histo- 
logical evidence of chronic pulmonary 
infection Further proof of the relation- 
ship between sihcosis and “egg-shell” 
calafications seems unnecessary 

Several mdividual cases lend emphasis 
to the tabular data and illustrate, m 
detail, the stages in development of the 
calcific process Three men having heavy 
calcifications were “grinders” with about 
two years exposure twenty, twenty-two 
and thirty-four years before exammation 
(Fig 1) This emphasizes the time factor 
following exposure rather than its dura- 
tion This IS in accord with Lommel’s 



Fig 4 Male, age 48, quartz mmer for over one year 
tw'enty two years before, Blacksmith twenty years 
No clmical evidence of tuberculosis Nodular pulmo- 
nary densities becoming confluent in right midlung 
field Small shell calcifications in hilar regions 
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show black mottled areas on their surfaces On both 
lungs are se\ereal puckered areas which are the re- 
sult of scamng AVithin the lungs are numerous 
small irregularl} shaped areas which are extremeh 
hard and feel like small bits of grar el These are 
quite uniforml\ distnbuted throughout both lungs 
and are most marked m the apices, where some areas 
seem to consist of confluent matenal of the abo\e 
sort. On cut section these hard areas are 
seen to be gre) , a aiw-mg from 0 1 to 3 or 4 mm in 
size The gallbladder is small and contains a 
small amount of bile which is inspissated The cv s- 
tic duct has apparentl} been occluded b\ large hard, 
gre^ -blue nodes about the porta hepatis The com- 
mon duct is patent 


deposition These changes can be noted 
in inditadual nodes on onginal roentgeno- 
grams over several ^’■ears time Different 
nodes demonstrate the vanous stages of the 
process 

Sections of the hilar nodes show a grada- 
tion m the changes from the earhest 
fibrosis (Fig lOA) to large nodes m which 
the entire Ijmiphoid structure is replaced 
(Fig lOB) In the earhest lesions the 
capsule shows shght but distmct fibrosis 
but no calafication The primary change 
IS the replacement of the central portion 



Fig 9 A. Transected mediastinal nodes B Roentgenograms of smaller 
nodes immersed in water 


The heavier infiltrates m the right lung 
were bronchopneumomc consohdation his- 
tologically Sections of lung and hilar 
nodes were obtamed for our owm studies 
Sihcotic changes mvolved aU the lymph 
nodes described above, and the appearance 
does not vary from the histologic appear- 
ance m the other cases 

In addition to the tomograms taken to 
show the distribution of the calcium in 
prenous mstances, roentgenograms (Fig 
9B) of some of the smaller nodes were taken 
under water Some showed earhest faint 
calcium density throughout the node, 
others beg innin g peripheral calcium de- 
posit, and others extremely heavy and 
generally irregular, but peripheral, calcium 


of the foUicles by dense hyahne whorls of 
collagen Fme particulate calcium is um- 
forml}’^ distributed Sihca cr^’^stals are 
seen b}’’ polarized hght but are not very 
numerous This process m its full devel- 
opment shows a dense fibrous capsule 
The node structure is entnely replaced 
There are numerous small nodules com- 
posed of a background of fibrous tissue, 
particulate calcium and, m some, clefts 
suggestmg fatty acid crystals These nod- 
ules he in a dense fibrous stroma m which 
anthracotic pigment granules are present 
In several nodes the more penpheraUy 
placed fibrous nodules show greater de- 
posit than IS seen m the center Sihca 
crystals are seen but agam are not numer- 
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ous One of the nodes examined shows 
the penpheral nng of calcium (Fig IOC) 
This nng involves the inner portion of the 
dense fibrous capsule (9) predominantly, 
but extends irregularly mto the fibrous 
substance of the node None of the nodes 
shows any active process suggestmg tuber- 
culosis None shows a homogeneous de- 
struction and replacement by amorphous 
calcified matenal, such as is commonly 
seen in old calcified tuberculous nodes 
The nodulanty of the process is the stnkmg 
difference In the earlier phases, a fibro- 
sis such as is seen in these nodes is not 
infrequently found m chrome infective 
lymphadenitis However, it is not usual 
to find such early calcification m an other- 
wise uncompheated infective lesion 
Sections of the lungs show cellular 
changes similar to those seen in the hilar 
lymph nodes The nodules of fibrous 
tissues are well circumscnbed and are 
of the same composition, with a uniform 
deposit of fine particulate calaum JVo 
annular deposit of calcium is seen Some 
alveolar walls show fibrous thickemng 
There are moderate emphysema and acute 
bronchopneumoma No lesion mdicative 
or suggestive of tuberculosis is seen 



Fig 10 A Early stage of silicotic adenopathy 
B Larger silicotic nodules with some calcium deposi- 
tion m and about each nodule C Heavy subcapsu- 
lar calcium deposit 

Portions of lung tissue and hdar nodes 
were inoculated mto guinea-pigs, which 
remained healthy six weeks later The 
animals were killed and exammed There 
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were no demonstrable lesions except at the 
site of injection The local lesions were 
partially encapsulated by fibrous tissue 
and showed foreign-body reaction Nu- 
merous crystals were \asible m the encapsu- 
lated area Some could be seen within 
phagocjTes of multmuclear type Eosino- 
phihc cells were fairly numerous 

X-ray diffraction analysis- of the dry 
tissues shows over 1 per cent quartz and 
20 to 25 per cent Ca 3 (’P 04)2 The acid 
msoluble residue contamed 53 per cent 
quartz 

SLnsiiMARY 

The above studies of sdicotic individuals, 
with regard to the unusual calcifications of 
a shell-hke configuration, present a reason- 
able and conclusive hjqiothesis These 
calcium deposits occur m sdicotics as the 
result of sihca without any superimposed 
tuberculous infection and probably no 
other infection Sihcotic material pre- 
dommates, and the common denommator 
is sihcosis These calcifications occur long 
after the ongmal exposure, espeaally m 
milder cases, the}’- are not seen m severe 
cases tenrunatmg in death within a few 
years of exposure The shell calafications 
occur m pre\nously existmg l}'mph nodes 
but not in lung tissue The caleium de- 
position begms diffusely throughout the 
node but later becomes more pronunent 

’ Courtesy of Donald Bailey the Saranac Laboratory 
of the Edward L Trudeau Foundation 


beneath a heavy capsule that forms around 
the node 

Though the pecuhar configuration of 
the calcium deposit seems to be character- 
istic of and umque to sihcosis, it cannot be 
stated that it might not occur m chronic, 
non-caseating lymphademtis of other on- 
gm No other causes have been reported 
with any reasonable supportmg evidence 

The presence of egg-shell calcifications 
m lymph nodes mdicates sihcosis 

1181 Cavanaugh Way 
Sacramento, Calif 
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SUMARIO 

Calcihcaciones Oyntestaceas en la Sihcosis 


Tratando de determmar la naturaleza y 
el sigtuficado de las caldficaciones a lo 
“cascardn de huevo” observadas, repasd- 
ronse SS casos de sihcosis con histonas ade- 
cuadas, estudios radioldgicos y, en algunos 
casos, hallazgos histologicos Revistid m- 
teres particular un gmpo de S casos en los 
que habia calcificaciones de tipica morfo- 
logfa, pero sm signos climcos o histoldgicos 
de infeccidn puhnonar tuberculosa o de 
otra naturaleza erdmea 


El estudio mdica que esos depdsitos de 
calcio se presentan en los sdicdticos por la 
accidn de la sflice sin tunguna mfeccidn 
tuberculosa sobrepuesta Las matenas 
sUiceas predotmnan, y el denonunador co- 
mfin es la sihcosis Esas calcificaciones 
ocurren, sobre todo en los casos leves, 
mucho tiempo despuds de la exposiadn 
pnmitiva, sm que se obsert^en en los casos 
graves que temunan en la muerte "tras 
pocos anos de exposicidn Las calofica- 



Vol 53 


“Egg Shell” Calcifications in Silicosis 


225 


Clones o\ntestdccas afectan los ganglios 
linfdticos, pero no el tejido pulmonar El 
dep6sito de calcio comienza en forma difusa 
a 'Ixav^s de todo el gangho, pero luego cobra 
mayor relieve debajo de la gruesa cdpsula 
que se forma alrededor del ganglio 

Aimquc la peculiar configuraadn de los 
depdsitos de calcio parece tfpica y propia 


de la silicosis, no cabe asegurar que no se 
presentarfa en la bnfademtis no caseosa, 
crbnica, debida a otras causas Sm em- 
bargo, no habi^ndose comumcado otras 
causas con razonables dates confirmatonos, 
cabe dear que la presencia de calafica- 
aones en cascardn de huevo en los ganglios 
bnfdticos mdica sdicosis 


DISCUSSION 


Philip J Hodes, M D (Pliiladelpliia, Penna ) 
Drs Gra\son and Blumenfeld have been talking 
on an extremeh controversial subject, about 
which little IS knovTi Because of this, their paper, 
based as it is upon histopathologic obsen’-ations, is 
a timcl} and an important one They are to be 
congratulated upon the objectivity with which 
thej have approached the problem and the clarity 
with which it was presented Whereas we agree 
that tuberculosis maj play no part in the pro- 
duction of these egg-shell calafications, we are 
somewhat critical of their conclusion that “these 
calcium deposits occur in silicotics as the result of 
silica ” Time and experience may prove them 
right, and there is no question but that others do 
agree with them 

As we reviewed the authors’ paper and excellent 
exhibit, we found ourselves wrestling with the 
following thoughts 

Why, we asked ourselves, did three men who 
came to autopsy with egg-shell calcifications show 
these remarkable changes when thev had worked 
for only two jears as grinders, twenty, twenty- 
two, and thirty-four years previously^ True it 
was that silica was found in their lungs at au- 
topsy — but did this mean they had silicosis and 
that the silica had excited the formation of these 
egg-shell calcifications? We found it difficult to 
conclude that because the patient had silica in 
the lungs, and because egg-shell calafications were 
present, the two were unequivocally related as 
cause and effect 

We were amazed to find the large egg-shell 
calcifications in a supraclavicular fossa in one of 
the films in the exhibit — a unique finding in our 
expenence with silicosis We were also worried 
by the large disseminated calafied nodules in the 
lung parenchyma of some of these patients which 
did not seem to fit the usual picture of silicosis 
And as we drew upon our own expenences with 
sihcosis and found it difiScult to remember even a 
few patients with egg-shell calafications, we 
wondered why it was that here, in California, the 
authors were able to find 40 patients with egg- 
shell calafications in a group of 200 silicotics, an 
inadence of 20 per cent 

Furthermore, we were reminded of Davies’ ex- 
penence with a large group of slate-quarrj 


miners, in whom he found large numbers of fegg- 
shell calcifications, though he failed to find any in 
silicotics from a neighbonng nune 

The answer may he in the authors’ histopatho- 
logic sections In discussing their microscopic 
findings in these egg-shell calaficabons they state 
that “in the earlier phases a fibrosis, such as seen 
in these nodes, is not infrequently found in chronic 
infective lymphadenitis’’!! How then do the 
authors rule out infection as a possible factor? 
Why couldn’t some bizarre infection such as 
histoplasmosis, toxoplasmosis, or some as yet un- 
known infective agent, endemic in the atj' 
county, or state in which the patient Jived, be re- 
sponsible for these changes? Why, too, couldn’t 
It be a chemical agent other than sihca that is to 
blame’ Could the agent be in the food or the 
water the patient dnnks? One cannot ignore the 
fact that, whereas many different occupations 
have been incriminated, there have been many 
people in similar industnes in other parts of the 
country who have remained unaffected 

We wish to re-emphasize that Dr Grayson and 
Dr Blumenfeld have given us important observa- 
tions which add to our knowledge of egg-shell 
calaficabons It has been a pleasure to read and 
worry over their paper and a privilege to discuss 
it, that we maj see in its contents different im- 
plications IS but added testimony of the uncer- 
tainty that has characterized the literature in the 
past 

Moreton J Thorpe, M D (Reno, Nevada) I 
think that Dr Grayson and Dr Blumenfeld are 
parbcularly to be congratulated on the clarity 
with which they have presented the pathologic 
slides and almost definite proof of the fact that the 
calcifications which they describe are due to 
silica I have nothing to add except for the sake of 
emphasis, I would hke to mention that I think 
that these cases are not uncommon We have 
seen many of them in Nevada, where I beheve 
that silicosis IS possibly more common than it is 
here in California, as quartz predominates in the 
mines 

We have seen calaficabons almost the size of 
clusters of seedless grapes, and the parbcular 
thmg about them is that they are symmetrical, 
bilateral, and evenly distributed about both hili 
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As Dr Grayson mentioned, tlicj are most com- 
monly seen, or practically always seen, in cases 
whicli are uncomplicated by tuberculosis and in 
■ which the silicosis is not pronounced Those 
patients who come down with a severe silicosis 
have a marked bronchitis, and if there is a com- 
plicating tuberculosis, they are apt to die before 
silicosis advances to the stage of calafication 
I remember that years ago there were several 
questions as to whether sihcosis did calcify, as it 
had been thought that tuberculosis was one of the 
few conditions that was ever subject to calcifica- 
tion I think that it can now be pretty well certi- 
fied that calcification occurs in histoplasmosis, in 
aspergillosis, in cocadioidomycosis, in tuberculosis, 
in sihcosis, and, of course, m pleural hemorrhages, 
but the calcifications under consideration are very 
apparent, parbcularly in Nevada, as we see them 
m quartz miners without a coraphcating tuber- 
culosis so far as the v-ray findings are concerned 

Dr Grayson {closing) I shall try to answer 
some of the questions that Dr Hodes has pro- 
pounded 

Why did some of these men have only two years 
of exposure? We have no accurate measurements 
of dust particles, the number inhaled, etc I can 
only say that short exposure may produce sihcosis 
One of the men that was a gnnder was told by his 
predecessor that he should not stay on the job for 
more than one year, because every man who 
stayed longer than that died a few years after- 
ward 

As far as nodes in the supraclavicular region are 
concerned, it was interesting to note that in our 
last case the patient had complete obstruction of 
the cystic duct of the gallbladder by sihcotic 
nodes Sihcosis has been reported in the spleen, 
sihcosis has been reported in the pericardium, and 
there is no reason to doubt that sihcosis doesn’t 
extend to the supraclavicular nodes 

Why do we find so many of these sihcotics 
here? It is probably partly due to the conditions 
in the western part of the Umted States, where we 
have so many prospectors who are exposed to a 
minor degree Of course, they are out in the open 
They have a mild sihcosis and are not exposed to 
certain infections, such as tuberculosis, which is 


more prevalent under crowded conditions and 
which has been reported in the Welsh miners as 
well as in the German miners 

Dr Hodes asked a question about other types 
of infection, since v.c made the statement that the 
fibrosis IS similar to that in infectious lymph- 
adenitis I don’t know that I can answer his 
question very ivell, except to say that all we have 
is a known non-specific reaction which appears as 
fibrosis It may occur in any sort of condition 
which incites inflammaton changes The im- 
portant point that we iiish to bring out is that 
peculiar calcifications demonstrable on the chest 
roentgenograms do give us a hint that this is 
sihcosis rather than am other type of inflamma- 
tory disease, because sihcosis is the common de- 
nonunator We have looked for these calcifica- 
tions in thousands of chest roentgenograms which 
include the chest films that we read from day to 
day, the chest films in the tuberculosis sana- 
tonums, the chest films in the various surveys, 
etc Only last week I found one film which looked 
something like these in a four -year-old girl who 
was known to have tuberculous adenitis Her 
mother had active pulmonary tuberculosis, and 
the girl was in the healing stage We observed her 
for several years and had noted that the calcifi- 
cations became solid 

Something should be said, I think, about the 
fact that Dr Hodes feels that the calafication 
might be due to some local condition These 
patients come from all over the world One of 
these men was a glass blower who worked in the 
pounng section of the glass factory in continental 
Europe during his apprenticeship He had no ex- 
posure to silica dust thereafter One of the men 
had worked on the Panama Canal and in the East 
as a timnel worker The axe grinders were in the 
East 

Now we know that sdica can be demonstrated 
in the lungs of farmers from areas where the sihca 
content of the topsoil is high However, those 
men do not develop sihcosis which can be deter- 
imned clinically or radiographically, whereas aU 
of these others had clinical and radiographic 
evidence of silicosis Therefore, it seems to be a 
matter of degree rather than of any of the other 
factors 



Intrathoracic Goiter 

Its Incidence, Symptomatology, and Roentgen Diagnosis^ 
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O VER A PERIOD OF SIX and a half years 
a total of 90S tliyroidectomies have 
been performed at the Massachusetts 
General Hospital In 28, or 3 1 per cent, 
the thyroid was proved to be mtrathoraac 
In amvmg at this figure, the classification 
of Wakeley and Mulvany (50) was fol- 
lowed, that is, only those cases m which 
the major portion of the goiter lay withm 
the thorax were considered as mtrathoracic 
This cntenon has also been recommended 
by Means (38) A classification deter- 
mmed by the relabon of the goiter to the 
aortic arch is less satisfactory, since the 
position of that structure vanes with the 
individual and with the shape of the chest 
In 20 of the 28 mtrathoraac goiters 
compnsmg the present senes, the major 
portion of an enlarged thyroid extended 
mto the thorax, m 8, the entire goiter 
lay within the thorax, aU extended to or 
beyond the aortic arch 

The madence of mtrathoraac goiter 
reported m the hterature shows some 
vanation because there are no uniformly 
accepted catena for its classification 
Lahey and Swmton (33), coimtmg only 
those goiters which extended to or beyond 
the arch of the aorta, found an madence 
of 7 per cent m 5,131 thyroidectonues, 
while von Zwagbergk (52), usmg the same 
catena, reported 0 8 per cent m 2,625 
such operations Joyce (27), who in- 
cluded both substemal and mtrathoraac 
goiters m his study, found that they rep- 
resented 12 9 per cent of 1,334 thyroidec- 
tomies It IS mterestmg to compare with 
these figures those of Knshbaum and 
Rosenblum (29), who discovered among 
1,222 nodose goitas at autopsy only 3, 
or 0 25 per cent, that were mtrathoraac 


In other large senes of thyroidectonues 
(4, 11 28, 50) the madence of mtratho- 
raac goiter ranges from 1 to 10 per cent 
The relatively high percentage m the 
present senes may be waghted somewhat 
by that fact that the cases were drawn from 
an active thoracic surgical service 

CLINICAE DATA 

The ages of the 28 patients in the group 
under mvestigation (14 male and 14 
female) ranged from thirty-five to seventy- 
five years, only 3 were under forty, and 
20, or 71 per cent, were over fifty years 
old This latter pomt is unportant m the 
differential diagnosis and agrees with the 
known tendency of nodular goiter to occur 
most commonly m persons over fifty (43) 

As might be expected, the most fre- 
quent complamt, noted m 10 patients, was 
swelhng of the neck The onset of the 
swelling m aU patients was gradual, occur- 
rmg over a penod of several years (Table 
I) Dyspnea on exertion was the second 
most common complamt Eight patients 
had chrome cough, descabed as imtatmg 
and brassy, except m one patient who had 
demonstrable bronchiectasis, it was non- 
productive Dysphagia was only an oc- 
casional complamt and none of the 4 
patients expeaencmg it exhibited signs of 
cachexia Two important but infrequent 
symptoms were dyspnea on lymg down and 
a chokmg sensation Charactenstically 
these two symptoms are worse when the 
head is turned toward the side on which 
the goiter hes, immediate rehef usually 
occurs on assumption of the upaght posi- 
tion In 4 of the group there were no 
symptoms, the goiter being an madental 
findmg, 2 were found acadentaUy m 


* From the Department of Radiology, Massachusetts General Hospital, Boston, Mass Accepted for publica- 
tion m July 1948 ^ 


227 



228 


James J McCort 

Table 1 Clinical Data for Twenty-eight Intrathoracic Goiters 


August 1949 


Symptoms 


Physical Findings 



Laboratory Findmgs 



Swelling of neck 

10 

Enlargement of thyroid 

20 

B M R 

Within normal limits 


15 

Dyspnea on exertion 

9 

Deviation of trachea 

4 


Elevated 


3 

Cough 

8 

Dilatation of neck veins 

3 





Dysphagia 

4 

Disappearing mass in neck 

1 

ECG 

Within normal limits 


6 

Dyspnea lying down 

4 

Vocal cord paralysis 

1 


Abnormal 


6 

Choking sensation 

2 

Left diaphragm paralysis 

1 


Coronary heart 

2 


Hoarseness 

3 

Apical systolic murmur 

1 


disease 



Backache 

2 




Left ventncular 



Nervousness 

2 




strain 

1 


Fatigability 

2 




Right blundle branch 



Weight loss 

1 




block 

1 


Precordial pain 

1 




Premature beats 

1 


Mid-stemal crampy paui 

1 




Unusual rotation heart 1 


Pam and weakness of 




Protein bound I. 



nght arm 

1 




Normal 


3 

No symptoms 

4 




Elevated 


1 


patients hospitalized for unrelated disease 
and 2 through photoroentgen survey It 
IS of interest that 3 of the patients gave a 
history of previous thyroidectomy for 
nodular goiter, none of recent date It 
IS not possible to state whether in these 
instances the mtrathoracic goiter developed 
subsequently or whether it was present 
but undiscovered at the first operation 
On physical examination (Table I), 
some degree of enlargement of the thyroid 
was noted m 20 of the 28 patients In 
most mstances the goiter moved upward 
with deglutition, and it was not possible 
to palpate its lower pole Pape (40) 
has pomted out that the demonstration of 
even a very small goiter m the neck, show- 
mg this diagnostic feature, is highly sig- 
mficant Coupled with the roentgen find- 
mg of a supenor mediastmal tumor, it 
strongly suggests an mtrathoraac goiter 
Careful palpation of the neck should there- 
fore never be omitted m the study of an 
undiagnosed mediastmal tumor 

Deviation of the trachea was not found 
as frequently on physical exammation as 
on roentgen study, which will be discussed 
later Dilatation of the neck veins m 3 
patients mdicated pressure on the jugular 
vems In only one patient was a gottre 
phmgeant demonstrated This is the type, 
first descnbed by Malard (35) m 1879, 
which disappears withm the thoracic cav- 
ity only to bob up mto the neck when the 
patient coughs or swallows It is said to 
be accompamed by much mve subjective 


change than other types of goiter In a 
senes of 1,300 thyroidectomies, Wakeley 

(50) recognized only 2 cases of goitre 
plongeant Some authors unfortunately 
use this term to descnbe all goiters which 
extend into the thorax 

Vocal cord paralysis, due to pressure on 
the recurrent laryngeal nerve, was ob- 
served m only one mstance, function of 
the cord did not return postoperatively 
In a somewhat similar case, reported by 
Parsons (41), vocal cord function returned 
to normal foUowmg operation Waugh 

(51) , on the basis of a large number of 
routme preoperative ]ar}mgeal examma- 
tions, has estimated that paralysis of a 
vocal cord due to pressure occurs m 10 
per cent of all patients with goiter One 
patient m the present senes had unex- 
plamed paralysis of one leaf of the dia- 
phragm , this may have been an incidental 
findmg 

Only 3 of the 28 patients showed evi- 
dence of hyperactivity of the thyroid, 
m one, the toxic state was descnbed as 
"subclmical,” and m the other 2 it was 
mild The basal metabohc rate was ele- 
vated m these 3 patients (Table I) but 
was withm normal limits m the remammg 
15 on whom the test was performed The 
electrocardiogram was abnormal m 6 cases, 
but smce the majonty of the senes were 
m the older age group such changes were 
to be expected, as m any similar group 
In none were the abnormahties considered 
severe enough to contramdicate surgical 
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mten^ention Determination of the pro- 
tem-bound iodine of the blood was made 
m 4 patients, m only one instance was it 
found to be elevated above the accepted 
normal (3 5 to 7 5 mg per cent), and this 
patient showed other evidence of mild 
hyperactivity of the thyroid 

In none of the 2S patients were there 
any preoperative or postoperative compli- 
cations of any seventy A review of the 
literature would indicate, however, that 
complications can and do occur in associa- 
tion with mtrathoraac goiter Colp (10) 
and Fiessmger ct al (17) reported cases 
m which emergency operation was re- 
quired for acute dyspnea due to tracheal 
compression Recumng pleural effusion 
accompanying a bemgn mtrathoracic goi- 
ter has also been recorded (5, 30) That 
mtrathoracic goiter may precipitate a 
laryngeal cnsis m a patient with tabes 
dorsahs has been suggested by Holsti 
(24) , angmal pam, disappeanng after 
thyroidectomy, has been reported by 
Edeiken and Rose (15) Chylothorax due 
to compression of the thoracic duct was 
described by Schultze (44), and thyroiditis 
due to extension from a lobar pneumonia 
was reported by Kirshbaum and Rosen- 
blum (29) 

PATHOLOGIC ANATOMY 

The majority of the removed thyroid 
glands were nodular, either grossly or 
nucroscopically Involution and/or hy- 
permvolution, occasionally assoaated with 
hyperplasia, were the most frequent find- 
mgs (Table II) Toxic diffuse hyper- 

Table II Histopathologic Changes in Cases of 

INTRATHORACIC GOITER 


Involution 12 

Hypennvolution 8 

Hyperplasia and involution 4 
Fetal adenoma 2 

Carcmoma I 


plasia, however, was not seen, it is exceed- 
mgly rare for that type of goiter to extend 
mto the thorax to an appreaable degree 
(8, 31) In only one of the 28 cases was 
carcmoma found , this is essentially within 
the expected mcidence of mahgnancy m 


nodular goiter (9) There is no evidence 
to indicate that the percentage of malig- 
nant tumors IS higher m mtrathoracic 
than in other goiters 

AU of the mtrathoraac goiters m the 
group had thar ongin m a normally situ- 
ated gland m the neck This was checked 
at operation, and m aU cases the continuity 
of the mtrathoracic tumor with the gland 
m the neck could be demonstrated, al- 
though m a few'mstances the connection 
consisted of only a fibrous band or vascular 
pedicle In no mstance was there evidence 
that the goiter arose m ectopic thyroid 
tissue already present m the mediastinum 
as the result of a developmental arrest 
This appears to be a very unusual occur- 
rence, only a few such cases are recorded 
in the hterature (16, 36, 42, 46) (Cases 
m which thyroid tissue was found m a 
mediastmal teratoma were excluded from 
this study ) 

The mechamsm by which a cervical 
goiter enters the thorax has been ably 
expounded by Judd (28) and by Tahey 
(33) These authors pomt out that the act 
of deglutition causes the goiter to move 
up and down m the thoracic inlet Smce 
postenor growth is prevented by the 
cervical spme, and anterior and lateral 
growth IS hmdered by the strap muscles — 
omohyoid, stemocladomastoid, sternohyoid 
and sternothyroid — the enlargmg gland in 
a small percentage of cases wiU extend 
farther and farther downward through 
the thoraac mlet Eventually it becomes 
incarcerated withm the mediastmum and 
can no longer return to its ongmal posi- 
tion Further growth, which is slow and 
gradual over a penod of years, wiU then 
take place withm the mediastmum, where 
the loose areolar tissue offers httle resist- 
ance 

Table III shows the anatomical location 
of the goiter withm the mediastmum It 
will be seen that the greater number were 
found anterior or anterolateral to the 
trachea They were located on either side 
with almost equal frequency and in some 
cases partially surrounded the trachea, oc- 
casionally they were bilateral with a result- 
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Fig 1 A A , a 63-year-old white male, complained only of pain and w eakness in the right arm The only 
findmg on physical examination was that the trachea was deviated to the right The patient had received a 
therapeutic trial of radiation therapy at another institution, with some decrease in the size of the tumor The 
goiter was found to lie posterior to the trachea and anterior to the esophagus It was slightly nodular and moved 
with swaUowmg Due to its location, it was removed by a transthoracic approach 


mg "S” shaped curve of the trachea The 
goiter was situated between the trachea 
and the esophagus m 6 cases (Fig 1), and 
posterior to the esophagus m 3 (Fig 2) 

Table III Location of Goiter Within the Thorax 
(All 28 goiters were in the superior mediastinum) 


Anterior to trachea 4 

Anterolateral to trachea 12 

Right 6 

Left 7 

Bilateral 3 

Between trachea and esophagus 6 
Posterior to esophagus 3 


The reason for the mtrathoracic goiter 
assurmng an anterior or posterior position 
IS conjectural Goiters ansmg from the 
mfenor poles and from the isthmus tend 
to he anteriorly, usually anterior to the 
carotid and subclavian arteries If the 
ongm IS m the lateral portion of the lobe, 
the goiter as a rule hes posterior to the 
trachea and esophagus, and posterior to 
the arterial trunks Whether the carotid 
and subclavian arteries ^influence the di- 


rection of the descent of the goiter is specu- 
lative, but it remams a possibdity 

ROENTGEN FINDINGS 

Roentgenoscopy and roentgenography 
contributed the most important informa- 
tion toward diagnosis m this senes Under 
the fluoroscope, the tumor was studied for 
motion with deglutition, for the presence 
or absence of pulsation, for change m 
shape with change of the patient’s position, 
and for its relationship to the other struc- 
tures of the supenor mediastmum Ex- 
penence proved that films should include 
the entire trachea up to the larynx, and 
that the lateral projection is best made 
with the patient’s arms extended poster- 
iorly A good outhne of the esophagus 
will be obtamed if a thick banum paste 
IS swallowed immediately before exposure 
of the film 

The mtrathoracic thyroid m aU 28 cases 
was located in the supenor mediastmum 
Only 2 cases have been found m the 
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Fig 2 I E , a 56 year-old white female, complained only of chrome cough One year previously a diagnosis 
of mediastinal tumor had been made at another hospital For this x ray therapy had been given, directed to the 
mediasUnum, ivithout any subsequent change in the size of the tumor On entenng this hospital the physical 
examination ivas essentiaUy negative. The thyroid was not palpable An electrocardiogram showed no abnor- 
mality The roentgenogram showed a shghUy nodular tumor, w hich was on the left and posterior to the trachea 
and esophagus Displacement of the tradiea extended to the level of C-7 The tumor showed no calcification, 
but there ivas a pleural reflecUon, and the mass moved upward with swallowmg At operation, the goiter was 
seen to arise from the left lobe of the thyroid It was completely removed through a cervical incision, by Dr E 
D Churchill 


medical literature m which the position 
was lower than this (6, 47) 

One of the earhest chmeal observations 
on intrathoracic goiter, first mentioned by 
Bonnet (3) m 1851, was that it caused a 
deformity of the trachea In its descent 
into the thorax, the goiter will mvanably 
displace and sometimes compress the 
trachea Mmor degrees of lateral or 
anteropostenor displacement are difficult 
to determme by palpation alone This is 
particularly true when the patient has a 
short neck and a thick wide chest, which 
IS the common genotype m this condition 
(4) Tracheal displacement was readily 
determined by roentgenography usmg the 
techmes described For this reason, the 
films were taken with the patient erect, 
with the spme as straight as possible, and 
with the chm up Tracheal displacement 
was evident m 27 of the 28 patients, the 
amount of displacement varying with the 
size of the tumor and with its location 


Maximal displacement occurred opposite 
the greatest diameter of the tumor 

A most valuable diagnostic pomt, found 
in 23 of the patients, was that the deviation 
of the trachea began high in the neck, 
often at the larynx (Fig 3) This high 
displacement resulted at tunes m an angu- 
lation of the larynx away from the side 
contanung the goiter, it was best demon- 
strated when the hypopharynx was out- 
hned by banum mixture In the study 
of supenor mediastmal tumors, therefore, 
displacement of the upper trachea is an 
important differential pomt (1) Der- 
moids, teratomas, bronchiogemc cysts and 
aneurysms of the arch of the aorta or of 
the innominate artery, cause displace- 
ment of the trachea, but not to such a 
high level The same statement apphes 
to tumors composed of enlarged para- 
tracheal lymph nodes due to mahgnant 
lymphoma or sarcoid m which the nodes 
are the only visible mamfestations of the 
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Fig 3 A A , a 64-year-oId white male, entered the hospital complaining of slight d> sphagia chronic cough, 
and a choking sensation when he lay down Physical examination showed the veins m the neck to be distended, 
but the thyroid was not palpable An electrocardiogram showed no definite abnormalities In this patient the 
goiter was in the right anterior portion of the superior mediastinum It displaced the trachea and esophagus pos 
tenorly and to the left The outline of the tumor is smooth and it contains no calcification There was marked 

Slight compression of the trachea oc- 
curred m all cases when there was displace- 
ment of this structure , severe compression 
was an mfrequent findmg It was seen 
where the goiter was bilateral or where it 
partially surrounded the trachea This 
compression can explain the complaint of 
stndor and difficulty m breathing when 
the patient is lying down 

With displacement of the trachea, there 
was usually a correspondmg displacement 
of the esophagus "^ffien the goiter was 
interposed between the trachea and the 
esophagus, these structures were separated 
In the group presented, there was no 
fixation of the esophagus to the goiter, 
and the esophageal mucous membrane 
was always mtact , no obstruction or delay 
m the passage of banum through the esoph- 
agus was noted 

It is important to determme by roent- 
genoscopy whether the tumor in the supe- 
rior mediastinum moves with swallowing 
This observation was made m 19 of the 
senes the tumor moved with deglutition 
in 16, or 84 per cent, m only 3 was no 


upward motion with swallowing and a pleural reflection 
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Fig SB Resected specimen (from case shown in 
Fig 3) which was removed through a low cervical in- 
cision by Dr E D Churchill It was attached to the 
right lobe of the thyroid The gross nodularity is 
apparent, although not demonstrable on the roentgeno- 
grams Microscopically, involution and hypennvolu- 
tion were observed 

disease After removal of the mtratho- 
racic goiter, the trachea resumed its normal 
anatomical position — a fact also noted by 
Cattdl and Hare (7) and Curtis (13) 


iNTRiVTIIORiVCIC GOITER 


233 


Vol 53 



F)g 4 R M a 56 year old white male, entered the hospital for a physical check, up and regulation of a mild 
diabetes The goiter was an incidental finding Physical examination disclosed a slight dilatation of the neck 
veins and a small palpable mass in the right neck A chest roentgenogram brought to light a mass in the anterior 
superior mediastinum, w hich displaced the trachea posteriorly and to the left It w'as slightly nodular and showed 
no calcification A reflection of the mediastinal pleura below the goiter at the base of the heart is seen This 
goiter did not move with swallowing, and at operation the surgeon, Dr Richard H Sweet, found it to be tightly 
w edged beneath the sternum It was removed through a cervical incision 


motion reported In one of the 3, the 
surgeon found at operation that the goiter 
in the thorax was attached to the gland 
m the neck by only a thin band of con- 
nective tissue This may not have been 
of sufficient strength to elevate the goiter 
upon swallowing In a second, the entire 
goiter was discovered to be tightly wedged 
beneath the sternum (Fig 4) 

The upward motion of the intrathoracic 
goiter with deglutition can be explained 
as follows Since it is a downward exten- 
sion from a normally situated gland, 
which IS firmly attached by the thyroid 
cartilage to the hypopharynx m the neck, 
the goiter, unless restrained, must move 
upward with closure of the glottis This 
movement, when present, is marked 
Other supenor mediastmal tumors, such 
as bronchiogenic cysts, enlarged para- 
tracheal lymph nodes, and occasionally 
but rarely aortic aneurysms which are 
attached to the trachea by inflammatory 
changes, may move with swallowing, but 
the motion, which is less pronounced, is 
d.ue to attachment of the tumor to the 
trachea Failure of an mtrathoracic goi- 


ter to move with swallowmg does not 
necessarily indicate malignant change, 
m the one case of caremoma in this senes 
movement of the goiter was observed when 
the patient swallowed 

It IS useful also to observe the tumor 
fluoroscopically for pulsation , it is essential 
if aneurysm is considered in the differential 
diagnosis Not all aneurysms pulsate, 
however, and on the other hand an intra- 
thoracic goiter may show a transnutted 
pulsation, so that it is often necessary to 
invoke other catena to make this differ- 
entiation Aneurysm may be excluded 
if the tumor can be seen separate from the 
aortic arch on roentgenoscopy Where 
the two structures overlap, the goiter will 
make a sharp, sometimes acute angle with 
the aortic arch (12, 39), while an aneu- 
rysm will tend to follow the direction and 
curve of the normal arch If the equip- 
ment IS available, angiocardiography offers 
the most certam way of excluding aneu- 
rysm, particularly if mvolvement of the 
mnommate artery is suspected 

Calcification of part of the mtrathoracic 
goiter was present m 7 of 28 cases, or in 
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Fig 5 P C a 45-year-oId white male, complained of swellmg of the neck dyspnea, cough, and weight loss 
Physical examination revealed a large hard mass in the neck. The basal metabolic rate was not elevated The 
goiter was nodular and anterior to the trachea, being present on both sides of that structure It showed a heavy, 
dense, and flocculent calcification and moved upward with swallomng Extirpation was done through a cerviral 
mcision, and caranoma of the thyroid was found 


25 per cent The calcification, when it 
occurred, was soft, amorphous, and some- 
what irregular m outhne, and lay withm 
the body of the tumor, one exception 
was noted, m which the calcification was 
nng-hke and lay m the wall of the goiter 
The one ca.^cmomatous goiter was heavily 
calcified (Fig 5; 

Grossly, the majority of the goiters 
were found on surgical removal to be 
nodular It was surpnsmg, therefore, m 
a restudy of the films to find fauly smooth 
outhnes (Fig 3) In only 5 of the 28 
cases could nodularity be demonstrated, 
and m these it was not marked This 
discrepancy between the morphologic ap- 
pearance of the tumor and its roentgen 
outhne may be explamed by two factors 
In the first place, the goiter withm the 
superior raediastmum tends to displace 
the venous channels laterally, so that m 
some cases the lateral margm as seen m the 
roentgenogram is formed by these veins 
In the second place, the conventional 


roentgenogram is taken ivith the patient 
erect, and m this position the goiter hangs 
suspended m the superior mediastmum, 
smce m the uncomphcated case its only 
attachment is m the neck In a soft 
tumor this may cause a smoothmg-out of 
the margins, siimlar to that which may be 
seen when a partially filled paper sack is 
suspended by its neck 

One other observation of diagnostic 
importance is that there was almost always 
a reflection of the mediastmal pleura below 
the tumor (Fig 4) This was demon- 
strable where the mediastmal pleura united 
iTith the pericardium at the base of the 
heart and mdicated the mediastmal, rather 
than the pulmonary, location of the tumor 
The presence of the goiter withm the 
chest must result m some pressure atelec- 
tasis m the adjommg lung, this will vary 
directly ivith the size of the goiter Gross 
atelectasis or bronchial occlusion was not 
noticed m any patient 

Ivamssevich et al (26) have found 
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tomography to be of value m showing th^ 
continuity of a goiter m the thorav mth 
tlic goiter m tlie neck This type of exam- 
ination should be of help m delineating 
the parbally intrathoracic goiter but not 
the completely intrathoracic one 

TREATMENT 

There is only one satisfactory treatment 
for mtratlioraac goiter, and that is surgical 
removal This is indicated for several 
reasons 7 2 per cent of nodular goiters 
are said to be malignant (9), sudden 
tracheal compression may result in asphyx- 
iation (this IS possible if there is hemor- 
rhage into the gland or if growth is sudden 
and rapid), interference with the venous 
return from the head may result m syn- 
cope (22) The technic of surgical opera- 
tion has been descnbed m numerous arti- 
cles (2, 8, 11, 14, 18-20, 23, 25. 31, 32 
34, 37, 45, 48) 

There is no indication for deep x-ray 
therapy of the mtrathoracic tliyroid A 
nodular goiter may decrease m size, but 
only after a very heavy dose of radiation, 
or it may not be affected at aU Two 
patients m this senes were given radiation 
therapy at other hospitals before coming 
to operation, but details as to dosage and 
techmc are lacking With the rapid ad- 
vances made m thoraac surgery dunng 
recent years, the use of a therapeutic test 
dose of radiation apphed to an undiagnosed 
mediastinal tumor should be discarded 
The information it furmshes is often un- 
rehable, and the possibihty of domg harm 
to normal lung tissue m the path of the 
beam is very real Watchful waitmg is 
also a questionable procedure, as the 
opportunity for successful resection may 
be lost dunng the waitmg penod Surgic^ 
exploration is always mdicated when clun- 
eal and radiologic mvestigabon fails to 
reveal the nature of a mediastinal mass 

SUMMARY AND CONCLUSIONS 

1 In a senes of 90S thyroidectomies 
for all causes, a partially mtrathoraac 
goiter was found m 20 patients and a 
completely mtrathoraac goiter m 8 


2 Twenty-four of these 28 goiters 
were non-to\ic and nodular, 3 were nodidar 
with a mild degree of hyperactivity, and 1 
showed caranoma There were no in- 
stances of toxic diffuse h3q3erplasia with 
exophthalmos 

3 The patients were in the older age 
group, the majonty being over fifty 
There was no sex predominance 

4 The most constant complamts, m 
order of frequency, were swelling of the 
neck, dyspnea on exertion, cough, dys- 
phagia, dyspnea on l3Tng down, a chokmg 
sensation, and hoarseness Four patients 
were asymptomatic 

5 On physical examination, the most 
common and most impojdant finding was, 
a palpable enlargement of the thyroid, 
this was found m all pabents in whom 
the mtrathoraac extension was parbal 
Deviabon of the trachea and dilatabon 
of the neck vems were not often noted 
One pabent showed a goitre plongeant and 
one a vocal cord paralysis 

6 All 28 goiters were located m the 
superior mediasbnum, 19 were antero- 
lateral to the trachea, 6 behind the trachea, 
and 3 behind the esophagus 

7 The sigmficant roentgen findmgs 
were as follows 

(fl) Displacement of the trachea by the 
mass, present m 27 of 28 cases 

{b) Displacement of the trachea begm- 
mng high m the neck, frequenby 
at bie larynx and with some blbng 
of the larynx 

(c) Compression of the trachea, often 

present but not m marked degree 

(d) Displacement or compression of the 

esophagus accompanymg similar 
changes in the trachea 

(e) Upward mobon of the goiter with 

swallowing, observed m 84 per 
cent of the pabents examined 

if) Calcrficabon withm the goiter, noted 
m 25 per cent of the cases 

(g) A smooth or only shghtiy nodular 
outhne of the tumor 

(/i) Refleebon of the mediasbnal pleura 
below the goiter 
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8 Complete surgical removal was ac- 
complished without complication m all the 
cases, this is the treatment of choice for 
any mtrathoracic goiter 

Department of Radiology 
Massachusetts General Hospital 
Boston 14, Mass 
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SUMARIO 

Bocio Intrator^cico Su Incidencia, Senuologla y Diagndstico RadiolcSgico 


En una sene de 90S tiroidcctomias ejecu- 
tadas por todas causas, sc encontrd im 
bocio parcialmente intratordcico en 20 
pacientes y totalmente intratordcico en 8 
Vemticuatro de esos 28 bocios eran at6\icos 
y nodulares, 3 nodulares con leve hipe- 
racti\adad y 1 re veld carcraoraa No bubo 
casos de hiperplasia difusa tdxica con e\of- 
talmia Los enfennos pertenecian al 
grupo de edad avanzada, temendo la ma- 
yoria mas de cmcuenta anos No bubo 
predommio de se\o 

En el orden de su frecuencia, los sintomas 
mds constantes fueron edema cervical, 
disnea de esfuerzo, tos, disfagia, disnea al 
recostarse, sensacidn de asfixia y ronquera 
Cuatro enfermos se ballaban asintomdticos 
En el examen fisico, el ballazgo mds combn 
e importante consistid en hipertrofia pal- 
pable del tiroides, encontrdndose en todos 
los enfermos en los que la difusidn mtra- 
tordaca era parcial La desviaadn de la 
trdquea y la dilataadn de las venas del 
cueUo no fueron frecuentes Un paciente 
mostraba goitre plongeant y otro pardbsis 
de las cuerdas vocales 

Los 28 bocios quedaban en el mediastmo 
superior, 19 eran anterolaterales y 6 pos- 


tenores a la trdquea y 3 retroesofdgicos 

Los ballazgos roentgenoldgicos sigmfica- 
tivos fueron 

(a) Desplazarmento de la trdquea por la 
tumefaccidn, en 27 casos 

(b) Desplazarmento de la trdquea, desde 
muy alto en el cuello, frecuentemente en la 
lannge y con algima mcbnacidn de la la- 
nnge 

(c) Compresidn de la trdquea, frecuente, 
pero no pronunciada 

{d) Desplazarmento o compresidn del 
esdfago, asoaados a alteraciones semej an- 
tes en la trdquea 

(e) Movumentos ascendentes del boao 
a la degluadn, en 84 por aento de los enfer- 
mos estudiados 

if) Calcificacidn mtraestrumosa, en 26 
por ciento de los casos 

(g) Contomo bso o apenas nodular del 
tumor 

Qi) Reflexidn de la pleura mediastfmca 
mds aba]o del boao 

En todos los casos, se llev6 a cabo sm 
compbcaaones la extirpaadn quirlirgica 
total, que es el tratanuento de eleccidn para 
todo boao mtratordaco 





Orthographic Pelvimetry' 

PAUL C HODGES, M D , and RUSSELL L NICHOLS, M D 
Chicago, HL 


B y orthographic pelvimetry we mean 
the production of true dimensional 
tracmgs or orthograms of the frontal and 
lateral views of the pelvis, on which one 
can measure the transverse diameter of the 
inlet, the interspinous diameter, the mter- 
tuberous diameter, the obstetrical conju- 
gate, the anterior and posterior sagittal of 
the mid pehos, the anterior and posterior 
sagittal of the outlet, and numerous other 
dimensions, without the aid of computa- 
tions or speaaUy calibrated rulers Pelvic 
orthograms have been used to some extent 
m the past by van Ebbenhorst Tengber- 
gen (1), Litwer (2), and Thoms (3) 

Some years ago, one of us (Hodges), re- 
viewing with Dippel the development of 
roentgen pelvimetry (4), referred to a 90“ 
triangulation apparatus then about ready 
for pubhcation and discussed the possibil- 
ity of developmg a hhkage pantograph for 
the makmg of frontal and lateral ortho- 
grams from the pair of 90“ roentgenograms 
that would be produced by that apparatus 
Durmg the war the facihties of our labora- 
tory were diverted mto other channels, but 
recently we have completed the apparatus 
and have devised and constructed the pro- 
posed hhkage pantograph With two of 
our colleagues at the Chicago Lymg-In 
Hospital, we are usmg this apparatus for 
pelvic mensuration m 1,000 pnmiparae and 
expect eventually to pubhsh our findmgs 
relative to the dimensions of the pelvis m 
eutocna and m dystocia In the present 
paper we shall deal merely with the tech- 
mcal details of orthometnc pelvimetry 
Our 90° apparatus and pantograph were 
shown m the scientific exhibit of the Con- 
gress on Obstetrics and Gynecology m St 
Loms m September 1947, but no account of 
them has heretofore been pubhshed 



THE 90“ APPARATUS 

A. motor-dnven reciprocatmg Potter gnd 
and an x-ray tube are attached to a cradle 
that IS moimted beneath the 24 X 84- 
mch top of a special x-ray table (Fig 1) 
which has a 6 X 23 1/2-inch notch cut mto 
its right side to receive the gnd durmg the 
makmg of the lateral film The gnd-tube 
assembly may be rotated so that the tube 
lies above and the film below for a frontal 
view (Figs 2 and 3) or so that the radiation 
IS duected parallel with the floor and the 
gnd IS pressed against the side of the pa- 
tient for the lateral projection (Figs 4 and 
5) In this latter position the gnd may be 
moved inward toward the imdhne of the 
table or outward away from that hne, the 
amount of such movement bemg indicated 


1 From Dwision of Roentgenology, The Umversity of Chicago Presented at the Thirty-fourth Annual 
Mating of the Radiologic^ Society of North America, &n Franci'ico, Calif Dec. 5-10 1948 
This ork has been aided by a grant from the Xlimois Public Health Service, 
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Fig 2 The 90° apparatus arranged for frontal film The cradle has been rotated so that tube is 
above, gnd bdow — preparatory for the making of the frontal film Before the film is made the cradle 
will be moved upward until its top is pressed against the under surface of the tabic top 


on the H (horizontal) scale It may also be 
moved up so that the longitudinal axis of 
the lateral film moves away from the table 
top, or downward toward it, the amount of 
this movement being mdicated on the V 
(vertical) scale 

A stnpe down the center of the table lo- 
cates its midhne, and lead wires embedded 
m the bakehte top of the gnd mdicate the 
longitudmal and transverse axes of the 
films In both positions, the target of the 
x-ray tube hes on a perpendicular erected 
at the center of the film, the target-film dis- 
tance (D) being 36 inches, and durmg the 
making of the frontal film this perpendicu- 
lar passes also through the nudlme of the 
table top 

MAKING THE LATERAL FILM 

The patient hes on her back on the table, 
her nght side toward the cut-out m the top, 
the nudlme of her body directly over the 
imdhne of the table top, with a small pil- 


low between the table top and the lum- 
bar column to reduce the angle 0 between 
the pelvic mlet and the plane of the film, 
and with the cone of radiation centered 
about 5 cm proximal to the upper surface 
of the pubic symphysis The degree of 
angulation of the inlet and the relationship 
between the center of the cone of radiation 
and the pubic symphysis do not affect the 
validity of the measurements, but this is 
affected by the ahgnment of the mid- 
sagittal plane of the body with the rmdhne 
of the table With the patient thus posi- 
tioned, web straps are crossed over her ab- 
domen and cinched down to hold her in 
place A 10 X 12-mch film is now mserted 
in the gnd tray and the cradle is rotated 
into position for the lateral film The cra- 
dle is pushed toward the midhne of the 
table until the gnd presses hghtly against 
the patient’s nght hip and is raised or low- 
ered imtil the longitudmal axis of the lat- 
eral film hes about halfway between the 
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table top and the upper surface of the 
pubic symphysis Honzontal and vertical 
travel are now locked and the readings on 
the H and V scales are recorded The H 
reading indicates the separation, m centi- 
meters, between the mid-sagittal plane of 
the body and the plane of the lateral film 
or, in other words, the d of the rmd-sagittal 
plane The V reading indicates the sepa- 
ration, in centimeters, between the longitu- 
dinal axis of the lateral film and the plane 
that will be occupied by the frontal film 
It wdl be seen presently that the reading 
on the V scale is employed in determimng 
the d’s of the inlet, nud pelvis, and outlet, 
which are needed for the work-up of the 
frontal film 

Smce the grid is provided with a photo- 
timer, the operator merely imtiates the ex- 
posure When the film has received a suf- 
fiaent amount of radiation, the phototimer 
automatically tenmnates it 


MAKING THE FRONTAL FILM 

The cradle now is rotated so that the 
tube lies above and the grid is pressed 
firmly against the undersurface of the table 
top As this IS done, a mercury switch 
automatically cuts out the potentiometer 
that was calibrated for the lateral film and 
puts in circuit a second potentiometer that 
has been calibrated for the frontal film 
The exposed film is now removed from the 
gnd tray, a fresh one is inserted, and with- 
out more ado the frontal film is made by 
closing the x-ray switch and holding it 
closed until the phototimer has terminated 
the exposure 

THE LINKAGE PANTOGRAPH 

An aluminum alloy tracing rod, 3/8 of an 
inch in diameter and 39 inches long, has a 
rounded point at its lower end, and a simi- 
lar wnting rod carries a penal at its lower 
end The traang surface is the flashed 
opal glass window of a honzontal illuimna- 
tor, and the wnting bed is a bakelite siur- 
faced board which may be raised and tilted 
relative to the plane of the traang surface 
For plus values of 6 the head end is low, 
for the occasional cases of negative 9 the 
foot end is low Spnng clamps are pro- 
vided for attaching the film to the traang 
bed and the paper to the wnting bed 
(Fig 6) 

Perpendicularly above the center of the 
traang surface at a distance of 36 inches 
(which IS the target-film distance of our 90° 
apparatus) hes the center of a seh-ahgnmg 
beanng A second beanng of the same type 
IS similarly located relative to the center of 
the zero position of the wntmg bed 

A vertical steel supporting post, 3/4 of 
an inch m diameter and approximately 32 
inches long, nsmg from the center of the 
wooden top of the instrument, cames a 
bracket at its upper end on which the upper 
self-ahgmng bearings are mounted, pro- 
vides a support for the central beanng of 
the parallelogram, and serves also as a 
guide on which the counterweight for the 
wntmg point ndes 





The 90° apparatus arranged for lateral film Cradle rotated into 
position for the making of the lateral film 


Fig 6 Geometry of lateral film Schematic elevation of apparatus with cradle (C) rotated so 
that the grid (G) is pressed against the side of the patient and the longitudinal axis of the lateral film 
(F) hes midway between the table top (T) and the anterior surface of the patient’s body 
The H scale indicates the distance between the sagittal plane of the body and the plane of the 
lateral film (the d of midhne structures in the lateral film) The V scale indicates the distance be- 
tween the longitudinal axis of the lateral film and the plane that presently will be occupied by the 
frontal film (shown in dotted hues in the diagram) 
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Fig 6 Linkage pantograph 
If the wnting bed (shown at the nght) is lowered 
until Its center is at the height of the traang bed 
(shown at the left) and rotated until the two b^s he 
in the same plane, the vmting point will duphcate the 
movements of the tracing point as the latter follows the 
wax-penaled outlines of structures seen in pelvic roent- 
genograms 

Raising the writing bed by the object-film distance 
(d) corrects for divergent distortion and tilting the 
writing bed to the angle that obtained between the 
plane of the object and the plane of the film (fl) cor- 
rects for obhque distortion 

The perpendicular distance between the surface 
of the tracing bed and the center of the upper self- 
ahgmng bearing through which the tracing rod passes 
IS fixed at the target-film distance (T) The parallelo- 
gram (see Fig 7) forces the writing rod to duphcate the 
movements of the tracing rod 

THE PARALLELOGRAM 

The parallelogram is a rugged, preasely 
machmed 5-membered assembly (Fig 7) 
eqmpped with ball bearings at each of its 
SIX articulations For convemence m de- 
scription, the parts may be designated as 
(1) tracmg arm, (2) traang Imk, (3) 
wntmgarm, (4) wnting link, (5) central 
hnk The central hnk is earned on large 
ball bearmgs mounted on a sleeve that is 


attached by set screws to the supporting 
post Usually the parallelogram hes about 
14 inches above the tracmg surface, but it 
may be raised or lowered without affectmg 
the geometry of the system The outer 
ends of the tracmg arm and the wntmg 
arm carry self-ahgmng beanngs similar to 
those that are mounted on the bracket 
above 

TRACING AND WRITING RODS 

The traang rod passes through the self- 
ahgmng bearmg in the tracmg hnk of the 
parallelogram and the corresponding upper 
fixed bearmg, and its pomt is held a few 
centimeters away from the traang surface 
by a light coil sprmg The operator presses 
the pomt down hghtly against the surface 
of the film while the tracmg is bemg done, 
and the sprmg raises the pomt away from 
the film when the traang has been com- 
pleted 

The wntmg rod passes through the self- 
ahgmng bearmg m the wntmg arm of the 
parallelogram and the corresponding upper 
bearmg and is counterbalanced by a hght 
nylon fishmg hne attached to a collar on 
the rod and passmg over pulleys to be an- 
chored to a counterweight ndmg on the 
supportmg post A second nylon hne, hang- 
ing down from the counterweight, is used 
by the operator to lift the wntmg pomt 
away from the bed or lower it onto the 
wntmg surface A fnction catch anchors 
this second hne to hold the wntmg pomt 
away from the bed when the instrument is 
not m use 

GEOMETRY OP THE PANTOGRAPH 

The parallelogram itself has all link- 
age, so that movements of the tracmg arm 
are exactly dupheated by the wntmg arm 
except that the latter are upside down 
Reduction m size of the traang to correct 
for divergent distortion m the film is ac- 
complished by raismg the wntmg bed, thus 
reduemg the length of the portion of the 
wntmg rod that protrudes through the 
bearmg m the wntmg arm of the parallelo- 
gram, obhque distortion is corrected by 
tiltmg the wntmg bed until its angle rela- 
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tive to the tracing bed is the same as the 
angle between the object and the film 
As the operator cames the tracing point 
over the outline of some particular image 
in a roentgenogram, the tracing rod de- 
fines in space the cone of radiation that 
must have produced that image If that 
cone could be cut through by a plane lo- 
cated at the height {d} and the angle (6) 
occupied by tlie object at the time the 


sacrum and pubic symphysis, the mean 
position of the ihopectmeal lines, the mean 
position of the ischial spmes, and the 
mean position of the isclual tuberosities 
are drawn onto the lateral pelvic film, 
which IS then attached to the tracmg bed 
of the pantograph with “head,” “foot,” 
“right,” and “left” corresponding with the 
labels on the mstrument and the long and 
short axes of the film coinadmg with the 


WRITING ARM 3 



tracing arm I 

Fig 7 The parallelogram of the pantograph Ball beanngs allow ex- 
tremely free movement of the central lini. (6) about the central supporting post, 
at the junctions between the central (5), the tracing (2) and the writing (4) 
links and at the four comers of the rectangle The parts are made hght and 
yet rigid to mimmize sagging and maintain the plane of the parallelogram 
paralld with the plane of the tracing bed The beanngs on the outer ends 
of the tracing arm (1) and the wnting arm (3) are sclt-ahgmng to allow free 
angulation of the tracing and wnting rods 


raymg was done, the cu'cumference of that 
section of the cone would correspond ex- 
actly with the arcumference of the object 
Linkmg the tracmg rod and the wntmg 
rod together by means of the parallelo- 
gram forces the latter to duphcate exactly 
the movements of the former Raismg the 
wnting bed to the d of the object and tiltmg 
it to the 0 of the object define the plane of 
the desired section of the cone of radiation 
and the wntmg point descnbes on that 
plane the circumference of the desired sec- 
tion 

PRODUCTION OF THE LATERAL ORTHOGRAM 
With a wax pencil the outhnes of the 


cross hnes on the opal glass The “mean 
position” of the non-midhne structures is a 
reasonable approximation of the positions 
that their shadows would take on the film 
if the structures m question were located m 
the nud-sagittal plane of the patient’s 
body For example, there are two shadows 
of the saatic notch, ischial spine, and is- 
chial tuberosity — one cast by the nght 
side of the pelvis, which is close to the film , 
the other by the left side of the pelvis, 
which IS relatively far from the film Both 
shadows are sketched hghtly on the film 
with a wax pencil and then a third empui- 
cal hue is drawn midway between the other 
two, after which the ongmal two are erased 
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Fig S GeometTV of pelvic orthograms Schematic 
representauon of a lateral orthogram in ivhich the 
plane of the pelvic inlet and the plane of the mid pelns 
are indicated by heavy lines "ITie tracing shoivs these 
structures in true size and in true relationship to other 
parts because it vras made inth the traang bed set ivith 
8 zero and d at 19 cm ivhich ivas the reading on the 
H scale at the time the film mas made. 

The 8 of the inlet is measured mith a protractor and 
the d s of inlet and rmd pelvis are obtained bv measur- 
ing along the axis of radiation from the center of the 
film to the location of the mid pelvis and the inlet and 
then adding to these measurements the recorded value 
of \ 

This empmcal hue includes the mean posi- 
tion of the ischial spmes and ischial tuber- 
osities 

After a piece of ordmar}' ti’pevmter pa- 
per has been attached to it the wntmg bed 
IS raised above its zero position by the 
number of centimeters recorded as the H 
scale readmg of the 90° apparatus and 
tilted until its protractor reads zero, shoiv- 
mg that it IS parallel rvith the tracmg bed 
XMien the tracmg pomt has been placed on 
some selected pomt on the wax-pencil out- 
hne (for example, the sacral promontory’’), 
the wntmg pomt is lowered onto the paper 
and the outlme of the sacrum is sketched 
m Raismg the wntmg pomt as he moves 
the tracmg rod to each new startmg pomt, 
the operator contmues until he has devel- 


oped on the paper a true dimensional out- 
hne or orthogram of all the structures out- 
lined in wax on the film 

WORK-UP OF THE LITER-VL ORTHOGRAM 

Figure 8 is a schematic diagram of a lat- 
eral orthogram made from a theoretical 
lateral roentgenogram in which the planes 
of the pel\*ic inlet and of the mid peliTS are 
represented by hea\w oblique lines The 
anteropostenor diameters of the inlet and 
mid pel\TS and the 9 of the inlet are meas- 
ured directly by means of a ruler and a 
protractor IMeasurement of the d’s of the 
mlet and mid pelns, which are needed for 
the makmg of the frontal orthogram, also 
may be obtamed without computations 
Since the Y recorded at the time the film 
was made was 12 cm then by defimtion 
the plane of the frontal film hes 12 cm be- 
hind the longitudinal axis of the lateral 
To obtam the d of ’the inlet, therefore, one 
places a ruler along the transverse axis of 
the lateral orthogram ■with its 12-cm pomt 
at the mtersection of the longitudmal and 
transverse axes and at the point where the 
mlet crosses the ruler reads the d of the m- 
let — m this case 14 9 cm In the same 
manner the d of the mid pelns is read off 

Figure 9 IS an actual lateral orthogram on 
which are indicated (1) the obstetrical 
conjugate, (2) anterior sagittal of the 
mid pelns, (3) posterior sagittal of the nud 
peliTS, (4) anterior sagittal of the out- 
let, (5) posterior sagittal of the outlet 

The broken diagonal Ime dra’wn from 
the posterior surface of the pubis through 
the mean position of the ihopectmeal hne to 
the anterior surface of the sacrum is the 
plane of ’the peine inlet When this hne 
has been estabhshed, a parallel ruler is 
placed with one bar on the hne and the 
other comadmg -with the mean position of 
the ischial spmes A second broken diago- 
nal hne is then drawn parallel -with the 
first and finally, the second hmb of the par- 
allel ruler hanng been moved to the mean 
position of the ischial tuberosities, a third 
broken diagonal Ime is drawn Smee m 
this case the recorded V is 16 cm , a ruler is 
placed along the transverse axis ■with its 
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IG-cm mark at the center of the film and 
di (the object-film distance of the inlet), 
dm (object-film distance of the mid pelvis) 
and do (object-film distance of the outlet) 
are read off directly 



Fig 9 Lateral orthogram The lateral orthogram 
serves ti\o purposes 

(4) It allows direct measurement of such pelvic di- 
mensions as 

(1) The obstetneal conjugate 

(2i Anterior sagittal of mid pelvis 

(3) Postenor sagittal of mid pelvis 

(4) Anterior sagittal of outlet 

(6) Postenor sagittal of ouUet 

(B) It supplies the following values needed for work- 
ing up the frontal film 

9 = the inclination of the plane of the inlet rela- 
tive to the plane of the frontal film 
di = the height of the inlet above the frontal film 
dm =• the height of the mid pelvis above the frontal 
film (measured at the ischial spines) 
do = the height of the outlet above the plane of the 
frontal film (measured at the ischial tuber- 
osities) 


MAKING THE FRONTAL ORTHOGRAM 

The pelvic inlet, ischial spmes, ischial 
tuberosities, and the two axes are outhned 
m wax pencil on the frontal film, which is 
then attached to the traang bed After 
paper has been attached to it, the wntmg 
bed IS raised until its vertical scale stands 
at the d of the inlet {di) and tilted head end 
low, foot end high, until the protractor 
reads the 6 of the inlet 

After the tracmg pomt has been placed 



on the pubic symphysis and the pencil has 
been lowered onto the paper, the operator 
traces along one side of the inlet as far as 
the sacral promontory and then, raising 
the pencil as he returns the point to the 
symphysis, traces the other side of the 
inlet With this maneuver the pencil is 
always moving “down hill” as it writes, so 
that lateral pressure on the rod beanngs is 
reduced, less spring occurs m the rods 
themselves, and less error is introduced by 
lost motion m the system 

After the tracmg of the inlet is com- 
pleted, the wntmg bed is lowered to the d 
of the ischial spmes and then to the d of the 
ischial tuberosities for the tracmg of the 
spmes and tuberosities For both of these 
traemgs the bed remains tilted to the 6 of 
the inlet 

WORK-UP OF THE FRONTAL ORTHOGRAM 

The transverse diameter of the inlet, 
mterspinous diameter, and mtertuberous 
diameter are now drawn and measured 

(Fig 10) 

PROBABLE DEGREE OF ACCURACY 

As IS true of all forms of x-ray pelvim- 
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the accuracy of this method can be 
no better than the accuracy ivith ivhich 
the parts can be identified m the roentgeno- 
grams Smce the patient hes flat on her 
back throughout the examination, full lat- 
eral and full frontal positions are assured 
and m the lateral roentgenogram the pubic 
symphysis, the iliopectmeal hues, and the 
entire sacrum usually are well seen The 
ischial spines normall)’’ show well m this 
view unless they are unusually thin or 
blunt, and even then b)’’ followmg the 
curv^es of their bases one can sometimes 
make a reasonable guess The mam dif- 
ficulty in the lateral film is the location of 
the ischial tuberosities 

In the frontal film the end-pomts of the 
intertuberous diameter usuaU^’^ can be 
identified with considerable assurance as 
the centers of dense crescentic fines that 
show through the shadows of the other 
portions of the tuberosities It is almost 
never possible, however, to see these hnes 
m the lateral film Furthermore, the di- 
rect inspection of numerous dried pelves 
leads Dippel to conclude that there is no 
regularly dependable relationship between 
them and the rounded inferior margms of 
the tuberosities, which show so well m the 
lateral rnew Though we recognize the 
shortcormngs of the procedure, we have 


been forced to use the mean position of the 
centers of these curred lower surfaces as the 
end-points of the anterior and postenor 
sagittal diameters of the outlet In spite 
of this unavoidable empmcism, our meas- 
urements on dried pelves are gratifjmgly 
precise and e\Hdence is accumulating to 
mdicate that the> are reasonably depend- 
able also in the Imng subject 

Radiologists who do pehumetr}’^ onlv 
infrequently probably mil consider the 90° 
apparatus and pantograph too costly, but 
where the volume of work is considerable 
we believe that frontal and lateral ortho- 
grams mU prove to be not only rapid, con- 
vement, and for the most part accurate, 
but also economical because of the saVmg 
in time 

Division of Roentgenology 
University of Chicago 
Chicago 37, 111 
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Con el aparato de tnangulaadn de 90° 
}’■ el pantdgrafo de enlace, aquf descntos, 
pueden determmarse los sigmentes didme- 
tros pelvianos sm computaciones de nin - 
giin genero diimetro transversal del estre- 
cho superior, didmetro mterespmoso de la 
peltus media, difimetro mtertuberoso del 
estrecho inferior, didmetro anteroposterior 
del estrecho superior, sagital postenor de 


la pelvis media y sagital postenor del estre- 
cho mfenor 

Con este procedimiento se estudiaron las 
dimensiones pelnanas en 1,000 pruruparas 
Si bien los resultados no eran completos 
para la fecha de la preparacidn de este 
trabajo, los datos ya obtemdos penmten 
recomendar el metodo como rdpido, con- 
vemente, econdmico y, en conjunto, exacto 
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DISCUSSION 


Paul C Swenson, M D (Plnladclplun, Penna ) 

1 want bnefly to commend Drs Hodges and 
Nichols on a vcn clc\cr and ingenious new 
method of arnving at the measurements of the 
pelMS We all know that anj thing that comes 
out of the laboratory of Dr Hodges is of the 
highest degree of precision 

I have no comments to make about the technic 
wnth one exception I would like to ask Dr 
Hodges whether or not he is considenng trj’ing 
this procedure in the erect position Since Drs 
Golden and Ball recentlj populan7ed tlie erect 
position, I have found it essential for a good 
appraisal of the head size versus the peU ic inlet, as 
well as other factors pertaining to the course of 
labor It seems to me that this is a most im- 
portant point. The value of this new method of 
Dr Hodges and Dr Nichols will be apparent wath 
its eventual application to the thousand cases that 
they intend to study 


Dr Hodges (dosing) Dr Swenson has raised 
the question of the advisability of using the erect 
position in making the lateral pelvic roentgeno- 
gram We did use that procedure for a good 
manj' 3 ’’ears, and I am acquainted with its ad- 
vantages To my mind, however, one great dis- 
advantage of the erect position outweighs aU of 
its advantages I refer to the fact that in the erect 
position gravitj’’ causes the abdonunal tissues to 
sag down and thereby increases the amount of 
tissue that has to be penetrated In the honzontal 
position, how'ever, gravity plus a compression 
band can be used to force flabby tissues out of the 
w a-\ , thereby decreasing the thickness of the 
part 

We have now examined approximately 800 out 
of the 1,000 that will make up our first senes and 
presently ivill publish the results The purpose of 
this paper was merely to put on record the 
method that we are emploving 
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Hydatid Disease^ 

S F OOSTHUIZEN, MD, FRCP, DMR, and M H FAINSINGER, MB,BCh,DMRD 

Depzutmenl of Radiology, University of Pretoria 
Pretoria, South Africa 


H ydatid disease (echinococcosis) does 
not present a constant chnical pat- 
tern, and consequently the chmcal diagno- 
sis tends to he inaccurate As is so often 
the case, failure to thmk of the condition 
rather than lack of knowledge about it 
accounts for most of the rmsdiagnoses It 
would appear, therefore, of some value to 
re-emphasize certain of the features of 
hj’^datid disease, more particularly from 
the radiological pomt of view 

In South Africa, as m Austraha and New 
Zealand, Argentme, Uruguay, Iceland, and 
the hliddle East, hydatid disease is verj’’ 
common Its distribution is directly re- 
lated to its hosts, members of the dog 
family, which harbor the worm, and sheep, 
cattle, man, and other animals m which 
the hydatid phase of the parasite’s life 
cycle is passed 

Much of the ongmal work on hydatid 
disease was done m France b)^ Frangois 
Dev6, who m 1913 pubhshed a reAueiv of 
2,727 cases 

Barnett (1943), of New Zealand, studied 
1,617 cases occurrmg m Austraha and 
New Zealand and drew attention to a 
higher mcidence of pulmonar}’^ hydatid 
disease (23 per cent) than found by Dev€ 
(8 5 per cent) In Iceland, on the other 
hand, mvolvement of the lungs according 
to Claessen is remarkably infrequent 
Although no senes of cases of sitmlar 
size has yet been accumulated m South 
Afnca, our impression is that pulmonary 
hydatids are common, andthemcidencehere 
probably does not differ significantly from 
that stated by Barnett for Australia and 
New Zealand 

The cestode Echjiwcocciis granulosus 
{Taenia echinococcus) is a parasite of the 
dog fa mil y and m South Afnca is wide- 
spread among farm dogs, wild dogs, and 


jackals These animals become infested 
b}"^ eating raw oflfal, particularly lungs and 
liver, denved from sheep, cattle, or eqmnes 
which may harbor hydatid cysts As far 
as domestic dogs are concerned, pre\ ention 
of infestation is simple, consistmg mereli 
in not feedmg them such offal m the raw 
state In fact, domestic dogs are not a 
frequent source of hydatid disease m urban 
areas 

Eggs from the cestode are ingested b) 
man after contarmnation of the hands b) 
handling dogs Dev6 descnbes echmo- 
coccosis as “a disease of dirty hands ” 
Children are the usual \nctims, probably 
because then hands are more frequently 
m then mouths Dew states that in most 
cases a hydatid cj-st is nearly as old as the 
patient 

The embr}'o reaches the hver by means 
of the portal blood stream after penetrat- 
mg the mucosa of the upper mtestmal 
tract About 70 per cent of hydatids lodge 
m the hver and develop there Those 
that pass the hver are hkely to travel vio 
the right side of the heart to the lungs, 
which are second to the hver m frequency 
of mvolvement FmaUy’^, a few embry^os 
pass through the lungs and lodge m the 
sy'stenuc distribution, as m bram, bones, 
or kidneys 

The embrym develops mto the hy^datid 
cyst, the structure of which is well known 
The tissues of the host react to form an 
ectocyst, which is not attached to the 
embry^o’s endocy^st, and from which the 
latter is readily stripped surgically, or on 
rupture m other ways 

Anas Belhni has drawn attention to 
certam differences m the development of 
the hy’-datid m bone I\Tien developmg m 
a restricted space, as m the mterstices of 
bone trabeculae, the hydatid does not 
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form the usual cj'st, but undergoes pro- 
liferation of the germinal layer, with the 
formation of inicrovesicles The hydatid 
tissue shapes itself according to the crevices 
in which it grows, gradually eroding the 
bone by pressure atrophy A cystic ap- 
pearance is produced only late in the dis- 
ease, when there has been extensive bone 
destruction This process of exogenous 
^eslculatlon is the charactenstic feature 
of hydatid disease of bone, and accounts for 
the lack of similanty of its appearances 
and that of the disease elsewhere Bone 
hydatids are relatively rare, occumng m 
about 1 per cent of cases of hydatid disease 
(Anas Bellini) 

Hydatids are frequently multiple Dew 
estimates that 60 per cent of primary 
hydabds are multiple, but other authonties 
do not place the figure as high as this 
Multiple secondary hydatids may develop 
in the pleural or pentoneal cavities or 
elsewhere, following leakage or rupture 
of an adjacent cyst They also follow 
contarmnation at operation or on para- 
centesis Metastatic hydatids may follow 
rupture of a cyst mto a blood vessel, but 
this must be a pathological cunosity A 
single case of implantation hydatid in soft 
tissues following a dog bite is recorded by 
Toole 

Inhalation of ova m dust-laden air is 
probably a frequent mode of propagation 
in and areas devoted to sheep farming In 
the dry Karroo area of South Afnca, this 
method of spread probably accounts for 
the greater frequency of hydatid disease 
m this area than m less and parts of the 
country A similar theory was advanced by 
Bird m 1877 to account for the frequency 
of hydatids in such areas in Australia 

CLINICAL FEATURES 

There is no constant chmcal picture of 
hydatid disease The symptoms and signs 
depend largely on the location of the cyst 

In the hver, the maj on ty of cysts are 
silent, but they may leak into a bile duct, 
dischargmg their contents and leadmg to 
an obstructive jaundice with bihary cohc, 
which IS usually mistaken for calculous 


cholecystitis They may leak, also, into 
the pleural cavity or even into the bowel, 
when a spontaneous cure may be effected 
A palpable, rounded smooth swelhng may 
be found and lead to a correct diagnosis, 
but this IS not common Even rarer is 
hydatid fremitus, found on palpation and 
ascnbed to the jarrmg of the daughter 
cysts against the endocyst This is said 
by Barnett (1939) to occur in less than 
1 per cent of cases In order to give any 
signs, the cyst must be superficial 

Cysts in the lung are also frequently 
silent They may cause pressure effects, 
atelectasis and bronchiectasis, and are 
prone to infection, with the development 
of what IS virtually an abscess The cyst 
may involve the pleura and be concealed 
by the resultant effusion, and daughter 
cysts may develop here Hydatid disease 
IS not mfrequently associated with chronic 
cough and otherwise unexplained hemop- 
tysis (Fig 5) Occasionally the cyst 
ruptures into a bronchus, with spontaneous 
resolution 

When a bone is mvolved, the diagnosis 
IS not easily made clmicaUy A vague 
chmcal picture, with “rheumatic” pams, 
may continue for years, until the hydatid 
erupts through the cortex, with the devel- 
opment of a soft-tissue mass and finally of 
a sinus and secondary osteomyelitis 

Involvement of the brain frequently 
allows of early locahzation neurologicaUy, 
although it does not necessarily permit of 
identification of the nature of the mass 
Demonstration of hydatids elsewhere may 
offer presumptive evidence 

Rupture or leakage of cysts mto tissue 
spaces or body cavities may be associated 
with severe anaphylactic reactions, which 
may prove fatal Gradual seepage may 
cause prolonged toxic manifestations, 
which are likely to nuslead the investigat- 
ing chmcian 

LABORATORY FINDINGS 

Two laboratory tests are of value m 
confimung the diagnosis 

The Casom skm sensitivity test, with 
treated cyst flmd as the antigen, is widely 
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Fig 1 Large calcified h>datid c>'st of the liver 
Fig 2 Smaller cysts m the hver shelving progressii e calcification 


used and is positive in over 90 per cent of 
cases when the antigen is well prepared and 
rehable False positives may occur, but 
it is difficult to rule out a small, possibly 
dead, cyst m such cases A false negative 
result may be due to faulty antigen or to 
an early infestation with poor antibody 
response 

The complement-fixation test (Wem- 
berg) IS shghtly more mvolved, but m 
doubtful cases is of value as a supplement 
to the skm test 

Eosmophiha is present m active hydatid 
disease, and a differential white cell count 
over 5 per cent is usually found 

RADIOLOGIC STUDIES 

A hydatid cyst becomes manifest by 
nrtue of its mural calcification, by its own 
radiopacity, or by displacement or destruc- 
tion of adjacent structures The diagno- 
sis IS not always possible with certamty, 
and frequently one cannot go further than 
to mdicate the presence of a mass A 
calcifymg, roughly spherical tumor is 
always highly suggestive of hydatid cyst, 
and the presence of concentric or polycychc 
calcifications due to calcium deposition 
m the walls of the daughter cysts is, for 
practical purposes, pathognomomc 

The following comments on hvdatid cyst 


m particular situations are, to a large ex- 
tent, illustrated by the accompanymg 
figures, which are from proved cases of 
hydatid disease 

Liver Bemg the commonest site, the 
hver should be exammed radiologicaUy in 
all suspected cases of hydatid disease 
The following emdence may be ehated 
(1) calcification (Figs 1 and 2) , (2) en- 
largement of the hver shadow, (3) eleva- 
tion of the right dome of the diaphragm, 
with decreased movement , (4) disk atelec- 
tasis at the right lung base In cases 
where calcification has occurred, the pres- 
ence of an opaque rmg shadow supports 
the diagnosis, but endocyst calcification 
must be distmgmshed from calcification 
m abscesses of the hver, m tuberculomata, 
neoplasms, blood vessels, gallstones and 
gallbladder and from calcified lesions of 
the upper pole of the right kidney, of the 
suprarenal, and of the head of the pan- 
creas 

In the cases where no ealcification is 
present, only the last three of the signs 
hsted above may be ehcited In this event, 
no absolute diagnosis is possible, as similar 
appearances may be produced by any 
other mass m the hver 

Lung In the case of the lung, the 
presence of a tumor is far more readily 
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Fig 3 Two pulmonar> hydatids the one in the nght lung presenting as a rounded opaaty, while that in the left 
shows a partial nng shadow due to its communication with a bronchus 
Fig 4 Apical pleural hjdatid causing pressure erosion of second left nb, simulating a malignant neoplasm 


apparent, but identification of its nature 
may be very difficult Hydatids of tbe 
lung may reasonably be divided mto five 
groups accordmg to their radiological 
appearances* 

(1) The Rounded Opacity (Fig 3) In 
the absence of calcification, a rounded mass 
due to a hydatid may be imstaken for 
numerous other lesions, particularly be- 
mgn and mahgnant neoplasms, and meta- 
static deposits Elongation of the cyst 
on mspiration and a return to the rounded 
shape on expiration (Escudero-Nemenow 
sign) may give a useful clue as to the fluid 
nature of the lesion, although the sign is 
not speafic for hydatid cysts 

(2) The Ring Sltadow (Fig 3) The 
hydatid may rupture mto a bronchus, 
when mfection usually supervenes The 
picture at this stage is that of a rmg shad- 
ow The ectocj^t shadow is well defined 
and presents a regular outline of constant 
thickness throughout its circumference 
The collapsed endocyst may be apparent 
lymg withm the pulmonary ectocyst cav- 
ity Healmg may follow expectoration of 


the cyst wall, but this favorable outcome 
is not frequent The endocyst may be 
seen floating on top of the free fluid in the 
cyst, and showmg the sign of the camalote 
(Jenkms) (Fig 5) 

The differential diagnosis at this stage 
must be made from limg abscess, tuber- 
culous and other cavities, congemtal cysts, 
and mterlobar effusions and empyemata 
The associated features of the latter group 
usually allow of their differentiation 

(3) Calcified- Opacities In the presence 
of calafication, the diagnosis may be eas- 
ier, although calcification m dermoid cysts, 
m old abscesses, m tuberculous foa, and 
occasionally m neoplasms, may cause very 
similar appearances 

(4) Opacities Abutting on the Pleura 
(Fig 4) A hydatid cyst ansmg at the 
pleural surface is likely to give nse to a 
henoisphencal opacity This type must 
be distmgmshed from an encysted pleural 
effusion, from a pleural neoplasm or 
metastasis There may be involvement of 
bone, or erosion by pressure 

{6) Opacities Abutting on the Mediasti- 
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Fig 5 Tomogram of a hydatid cavity communicat- 
ing with a bronchus The collapsed endocyst, lying 
withm the ectocyst cavity, and the irregular draining 
bronchus from nhich hemorrhage occurred are shown 

nurti When the cyst develops in close 
proximity to the mediastmum, it can 
closely simulate a dermoid cyst, enlarge- 
ment of mediastmal lymph nodes or other 
mediastmal structures 

In the Abdomen, Elseivhere Than xn the 
Ltver Hydatids m the abdomen elsewhere 
than m the hver are not frequent They 
must be differentiated from visceral calci- 
fication due to other causes, particularly in 
cyst walls Thus, m the spleen, differentia- 
tion from splemc cysts of congemtal or 
traumatic ongm may prove difficult 

In the kidney, hydatids may be recog- 
mzed m the pyelogram by distortion by a 
spherical mass (Fig 6), although a simple 
sohtary cyst, or even a mahgnant neo- 
plasm, may produce a similar deformity 
In the presence of mural calcification, the 
distmction becomes easier 

A spherical mass in the abdomen may be 
apparent from displacement of the bowel 
on barium meal exammation A hydatid 
of the head of the pancreas may thus be 
detected by a widenmg of the duodenal 
loop (Fig 7) This must be distmgmshed 
from other cysts and from tumors m this 


position In the normal hypersthenic 
transverse stomach, the loop also appears 
wide, but the absence of narrowing of the 
lumen, and the absence of obliteration of 
the phcae circulares ivill differentiate this 
normal condition 

Secondary implantation hydatids of the 
peritoneum are not easy to recogmze 
radiologically but may be identified by 
pneumoperitoneum Differentiation from 
pentoneal metastases is difficult These 



Fig 6 Intravenous urogram, showing a large rounded 
fillmg defect due to a renal hydatid 


cases are not usually seen with calcification, 
due to rapid deterioration m this stage 
Cejitral Nervous System Radiologi- 
cally, a cerebral hydatid may present as a 
calcified plaque or node in any part of the 
cramal cavity The more extensive the 
calcification, the easier the recogmtion 
With air studies, displacement of the 
ventricles by a spherical mass is hkely to be 
demonstrated This mass must be differ- 
entiated from other mtracramal tumors 
The pattern of the calcification is some- 
times of value m identification , a crenated 
rmg shadow is frequently found m a par- 
tially collapsed cyst and may be rather 
characteristic (Figs 8 and 9) In the 
majonty of cases, however, with or without 
calcification, a differential diagnosis from 
other mtracramal masses is not possible 
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Fig 7 Film obtained ifter 3 banutn meil showing 
marked widening of the duodenal loop and narrowing 
of the duodenal lumen due to a hydatid of the head of 
the pancreas 

In the spinal cord, hydatids may occur 
m the meninges and produce widenmg of 
the mterpedicular space m the antero- 
posterior view (Fig 10) and hollowing 
of the postenor surface of the vertebral 
body m the lateral view These findmgs 


are not distinguishable from those similarly 
produced by other expandmg lesions in a 
like situation Myelography does not 
usually eluadate the etiology of the mass 
causing the obstruction 

Bones In long bones, the lesion usually 
starts as an erosive condition of the 
medulla, when it must be distmguished 
from pyogenic osteitis, Ewing’s tumor, 
and metastasis (Fig 11) As it develops, 
it may form well defined cavities which 
expand the bone and which have to be 
differentiated from other causes of trans- 
radiant expansion, mcludmg simple bone 
cyst, giant-cell tumor, fibrous dysplasia, 
hyperparathyroid cyst, eosmophdic granu- 
loma, and rarely a bone abscess The 
hydatid tends to break through the cortex 
into the Soft tissues, and the erosion, with 
the soft-tissue mass, may produce a picture 
much hke that of a primary sarcoma of 
bone Secondary mfection is frequent and, 
once it supervenes, detection of the pnmary 
lesion underlymg the secondary osteitis 
IS not always possible 

Other Tissues Echinococcosis m other 
tissues, such as muscle, may give no radio- 
logical evidence other than soft-tissue 
swelhng If calafication be present, diag- 
nosis may be easy Cysts in this position 
tend to be molded by the Imes of pressure. 



Fig 8 Calcified hydatid of the frontal lobe of the brain, mth crenation of its wall The nght ventricle, which is 

filled wnth air, shows presstire deformity 
Fig 9 Lateral projection of the case shown in Fig 8 
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Fig 10 Pressure erosion of both pedicles of the 
twelfth thoraac vertebra, with resultant widening of 
the interpedicular spaces, due to a hydatid cyst of the 
spinal meninges 

and they may become elongated and 
stretched Occasionally, they produce 
pressure effects on adjacent bone. 

SUMMARY 

1 A short review of the hterature 
with reference to the etiology, pathology, 
and chmcal features of hydatid disease m 
general and as it mvolves particular organs 
and tissues is given 

2 The radiologic findmgs based on 
the appearances m a number of proved 
cases are described and the differential 
diagnosis is discussed DifiSculties m dif- 
ferentiation from other conditions are 
stressed. 
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SUMARIO 

Hidatidosis 


Este breve repaso de la literatura com- 
prende etiologia, anatomia patoldgica y 
caracterlsticas climeas de la hidatidosis en 
general y en sus manifestaciones en ciertos 
drganos y tejidos 

A1 descnbir y reproducir los hallazgos 
radioldgicos basados en el aspecto de vanos 


casos comprobados, se discute el diag- 
ndstico diferenaal Un tumor calcificado 
toscamente esf6nco es siempre muy indi- 
cativo de quiste hiddtico, y la presencia de 
calcificaciones conc&itncas o pohcichcas 
resulta, para fines prdcticos, patognomd- 
mca 





Spontaneous Hemopneumothorax 

Etiological Considerations and Case Report' 
JULIUS SOLOVAY, M D 

Veterans Administration Hospital, Montgomery, Ala 


B lood or bloody fluid, -nuth or without 
air, commonly occurs m the pleural 
ca'iuty as a result of se\eral different patho- 
logical conditions, chief among which are 
traumatic laceration of intercostal or pul- 
monary’’ vessels, tuberculosis, and cancer 
Unusual causes are rupture of a thoracic 
aneurysm and infarction of the lung with 
aseptic softenmg, perforation and hemor- 
rhage into the pleural ca^^t)'^ (1), and dis- 
eases which are assoaated with hemorrhagic 
tendencies, such as hemophiha, thrombo- 
cytopemc purpma, leukemia, and scurvy 
( 10 ) 

On rare occasions, hemopneumothorav 
occurs suddenly as a dramatic medical 
emergency with signs of senous mtemal 
hemorrhage m the absence of any under- 
lying disease process or chest mjury This 
is kno'wn as spontaneous hemopneumo- 
thorav because no obvious pulmonary’ 
disease is present prior or subsequent to the 
hemorrhage mto the pleural cavity, if the 
patient survives The patient is not m- 
capacitated after recov’ery if the affected 
lung has fully expanded, and there is not 
an excessiv’-e amount of residual pleural 
thickemng Recurrences of pneumothorax 
or hemopneumothorax may, however, oc- 
cur (2, 3) 

Spontaneous hemopneumothorax is cer- 
tainly not common, there are about 60 
cases m the medical literature (4) It is 
qmte probable, howev’er, that there are a 
good many’ cases, both umecogmzed and 
umeported The mortahty rate is rela- 
tively high, smce m 14 of the reported cases 
the patient succumbed and was autopsied 
(5) T\^th the aid of this pathological 
material, it would seem that the cause of 
the condition would be easy to estabhsh, 
but this has not proved to be the case 


The etiology’ remains relativ’ely obscure, 
m ’the same way’ that the cause of “essen- 
tial hematuria” or certain cases of gastro- 
intestinal bleeding remams obscure, even 
in the presence of exhaustiv’e pathological 
studies (6, 7) 

ClmicaUy’, ’there is a sudden onset of pain 
on one side of the chest, generally' m an 
mdiv’idual under forty, and almost always 
m a male The pain may be rehev’ed after 
a short interval or may persist from sev’eral 
hours to several days, when weakness, 
dyspnea, and shock may ensue Abdom- 
inal pam and rigidity, rather than chest 
pain, may be present and confuse the 
issue The diagnosis is estabhshed by the 
blood count, which demonstrates anenua, 
the chest film, which shows a hydropneu- 
mothorax, aspiration of blood from ’the 
effected side of the thorax 

Except for the gravaty of the cluneal 
picture of spontaneous hemopneumothorax 
and its infrequency’, there are many 
pomts of smulanty between it and spon- 
taneous pneumothorax Both occur m 
y’oung adults, are sudden in onset, and are 
mamfested by’ pain in the chest and 
dyspnea Neither is preceded by any’ 
notable chest trauma Mmor stresses and 
strains which produce mcreased mtra- 
thoracic pressure, such as Ifftmg a heavy 
object, throwing it ov’er the shoulder, 
coughmg, sneezing, and strammg are, 
howev’er, frequently recorded m both 
conditions 

Spontaneous hemopneumothorax may 
represent spontaneous pneumothorax with 
the unusual complication of hemorrhage 
The mechamsm of this hemorrhage mto 
the pleural cav’ity has been the subject of 
considerable controversy This can be 
readily understood, smce no source of 


' Published with permission of the Chief Medical Director \ eterans Administration, who assumes no responsi- 
bilitj for the opmions expressed or the conclusions drawn by the author Accepted for publication m July 1948 

256 



Vol 63 


Spontaneous Hemopneumothorax 


257 


hemorrhage was demonstrated m half of 
the autopsied cases Even the origin of 
the pneumothorax could not be found in 
most instances, and m three cases no 
lesions of any sort were discovered m the 
collapsed lung 

Emphysematous bullae of the collapsed 
lung were present in 10 cases, but there 
was rupture of a bulla in only 4 cases In 
some of the cases blood was seen oozing 
from a tom buUa, and it was justifiably 
assumed by those reportmg these cases (2) 
to be the source of both the air and blood 
m the pleural cavity Others have demed 
that bleedmg from a ruptured bulla or 
bleb could be extensive even though the 
bulla was highly vasculanzed, smce the 
pressure in the pulmonary circulation is 
low (2) It must be recalled, however, 
that the lungs are also supplied through 
the bronchial arteries by the systemic cir- 
culation, the pressure m which is six times 
greater than that m the lesser curculation 
and considerably above that m the pleural 
cavity 

Pleural adhesions on the affected side of 
the chest were found in 6 of the 14 cases, 
and m 5 of these they were tom They 
were found to be highly vascular m several 
of the cases, and probably the source of 
bleeding The hemorrhage in such cases 
IS beheved to occur from the parietal side 
of the tom adhesions (2), which is directly 
supphed by branches of the mtercostal 
vessels Tearing of adhesions dunng the 
induction of artifiaal pneumothorax in the 
treatment of tuberculosis is an occasional 
source of hemorrhage (3), and that these 
pleural adhesions may be a source of serious 
pleural bleeding is readily demonstrable 
dunng the procedure of pneumonolysis (8) 
In spontaneous hemopneumothorax, pleural 
adhesions may be tom when the lung collap- 
ses as a result of mpture of a penpherally 
situated pulmonary bulla or a congemtal 
subpleural bleb (2) On the other hand, 
muscular exertion or jamng of the thorax 
IS beheved by some to cause tearing of 
pleural adhesions precedmg the pneumo- 
thorax (5) 

The recent work of Mackhn and Mack- 


hn (9) emphasizes interstitial emphysema 
of the lung produced by mpture of pul- 
monary alveoh within the lung as a cause 
of spontaneous pneumothorax and hemo- 
pneumothorax The mptiue of alveoh 
about vascular sheaths is produced by an 
mcrease in the gradient of pressure between 
the alveoh and the blood vessels within the 
sheaths This increased gradient of pres- 
sure may be brought about by hypenn- 
flation of certam alveoh and/or a dirmn- 
ished amount of blood withm the vascular 
sheaths of the lung, such as might be due 
to str ainin g with the glottis closed After 
the mpture of the alveoh, au travels along 
the vascular sheaths to the root oi the 
limg and into the mediastinum Pneumo- 
thorax IS produced by mpture of themedias- 
tmal pleura The au may also travel to 
the periphery of the lung, producing sub- 
pleural blebs which also may mpture to 
produce pneumothorax In hemopneumo- 
thorax, capiUanes at the bases of the 
mptured alveoh are also tom, and the 
blood may escape mto the pleural cavity 
along the pathways followed by the au 
This method of producing a hemopneumo- 
thorax has been demonstrated by these 
mvestigators m animal experiments 
It IS apparent that the assumption that 
spontaneous hemopneumothorax occurs m 
the complete absence of underlymg pul- 
monary disease is to some extent erroneous 
Subpleural pulmonary buUae are the result 
of obstmctive emphysema due either to 
non-specific inflammatory changes or to 
the scarnng produced by minim al tuber- 
culous lesions Some of these bullae may 
be congemtal m origin Pleural adhesions, 
though very commonly found at autopsy, 
are, nevertheless, generally the end-result 
of an inflammatory process of the pleura 
Mackhn and Mackhn postulate an under- 
l)ung weakness of the alveolar walls which 
predisposes them to rupture and leads to 
the development of mterstitial emphysema 
of the lungs and mediastinum This weak- 
ness of the alveolar walls may be produced 
by the toxins of certain infectious diseases 
such as influenza, or may be due to inher- 
ited constitutional defect 
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Fig 1 Initial chest film shoinng heinopnemnothora\ 


CASE REPORT 

H , a 32 a ear-old white male, an automobile 
clerk, was admitted to the hospital on Not 4, 1947, 
complaining of pain m the right chest and right 
shoulder, weakness, pallor, d}'spnea, and tachycardia 
The pam m the chest and shoulder came on sud- 
denh , si\ da\s before admission, while the patient 
was standing still, and had continued Dtspnea 
and tachtcardia also occurred at the time of the 
onset of pain, but weakness and pallor came on later 
There was no histort of recent weight loss, cough 
or expectorabon There had been no similar epi- 
sode in the past The famih histon was negatite 
except that one aunt had died of tuberculosis when 
the patient was thirteen i ears of age 

Phi Sica] examination showed the patient to be 
well nounshed, moderateh dispneic, and \er\ pale 
Lagging of the nght side of the chest on inspiration 
was noted There were flatness on percussion at the 
nght base and h\ perresonance aboie this No 
breath sounds were audible in the right lung The 
heart was dei lated to the left, but heart sounds were 
normal and no murmius were heard The blood 
pressure was 120/60, the pulse 94 The remainder 
of the phisical examination was negati%e The 
admission diagnosis was pleunsx wnth effusion 

An emergency roentgenogram of the chest showed 
a nght h\ dropneumothorax (Fig 1) The fluid in 
the nght pleural caintj extended up to the level of 
the postenor axillan portion of the nght fifth nb 
The lower portion of the cardiac silhouette was dis- 
placed to the left The blood count was 1 960,000 
red cells, hemoglobin 40 per cent, 11,200 white celF 
tneutrophils 69, hmphoci tes 26, eosmophils 5 
basophils 2) 

At this point the correct diagnosis of spontaneous 
hemopneumothorax was suspected and was con 
firmed bi aspuation of 100 c c of dark liquid blood 

A culture of the chest fluid showed no growth 


and a smear showed no tubercle baciUi or other 
organisms Blood culture w as negative Repeated 
sputum concentration studies for aad-fast baalli 
were negatue Another speamcn of the chest fluid 
was examined for aad-fast baalli and mahgnant 
cells, but none were found 

The patient was treated energeticalh , and his 
condition rapidh improved The right side of his 
chest w as aspirated on each of three successive da\ s, 
resulting in the total witlidrawal of alxiut 2,500 c c 
of fluid Mudi smaller amounts were remoied on 
subseciuent aspirations Two transfusions of 500 
c c of blood were gi\en A febrile reacbon, with 
temperature up to 102 4°, followed the first trans 



Fig 2 Film obtained after several chest aspirabons 
Much of the blood has been removed and the nght lung 
has almost completely re-expanded A small amount 
of air IS stdl present m the apical portion of the nght 
pleural canty 

fusion, and the pafaent had a low-grade fever for the 
next five da}s, the highest level bang 100° F He 
then became afebrile and asvmptomatic On Nov 
10, 1947, the blood count showed 4,170,000 red cells, 
hemoglobin 78 per cent, 10,400 white cells (neutro- 
phils 82, hmphocvtes 16, eosmophils 2) 

Senal films of the chest (Figs 2 and 3) showed 
progressiv e re-expansion of the right lung and rapid 
decrease in the amount of fluid m the right pleural 
cant} On Dec 30, 1947, there was noted residual 
pleural thickening at the penpher} of the right lower 
pleural cant} and in the right costophremc smus 
Both lungs were completelv re-expanded and there 
was no roentgen evndence of pulmonar}’" bullae 

In conclusion, it is evident that the 
symptom-complex of spontaneous hemo- 
pneumothorax, though clear-cut m its 
manifestations, presenting aneima due to 
hemorrhage fluid and air m the pleural 
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ca^’lty demonstrable on \-ray examination, 
and bloody fluid on aspiration, has no 
umform mode of production 

Pneumothorax may occur due to rupture 
of a subpleural emphysematous bulla or a 
congemtal subpleural bleb It may also be 
a complication of interstitial emphysema 
of the lung and mediastinum following 
rupture of pulmonary alveoli, with leakage 
of air through the visceral or mediastmal 
pleura into the pleural cavity 
Hemorrhage may occur from the rup- 
ture of highly vascular pulmonary bullae, 
from pleural adhesions torn by muscular 
exertion, jamng of the chest, orspontaneous 
pneumothorax It may also be due to 
rupture of pulmonary capiUanes at the 
bases of tom alveoh dunng the production 
of mterstitial emphysema of the lung, with 
blood followmg the same pathway as the 
air mto the pleural cavity 

Smce the mechamsm of hemopneumo- 
thorax is often not ascertained at autopsy, 
it is obvious that its determination during 
life would be even more difiicult, if not 
impossible The various possible causes 
of spontaneous hemopneumothorax illus- 
trate the complexity of the problem 

Veterans Administration Hospital 
Montgomery 10, Ala 
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SUMARIO 

Hemoneumotdrax Espontdneo Consideraciones Eholdgicas e Histona CMnica 


El sindrome de neumotdrax espontdneo, 
aimque bien definido en sus mamfesta- 
ciones comprendiendo anemia debida a 
bemorragia, bqmdo y gas en la cavidad 
pleural, distmguibles al examen roentgeno- 
16gieo, y liqmdo sangumolento al aspirar, 
no reconoce una patogema unifonne 
El neumotdrax puede sobrevemr a con- 
secuencia de la rotura de una flictena 


enfisematosa subpleural o subpleural con- 
g6mta Puede representar una compb- 
caci6n del enfisema mtersticial del pulmdn 
y el mediastmo, consecutiva a rotura de 
alv6olos pubnonares, con escape de aire a 
trav6s de la pleura visceral o mediastunca a 
la cavidad pleural 

La bemorragia puede proceder de la 
rotura de flictenas pulmonares muy vascu- 
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lanzadas, del desgarre de _adherencias 
pleurales por el ejeracio muscular, de la 
conmocidn del tdrax o del neumot6ra\ es- 
pontdneo Puede tambidn deberse a ro- 
tura de los capilares pulmonares en las 
bases de los alveoles desgarrados durante la 
producadn del enfisema intersticial del pul- 
m6n, sigmendo la sangre la rmsma via que 
el au-e a la cavidad pleural Ni aun en la 


autopsia se descubre a veces el mecamsmo 
evacto 

En el caso comunicado, mdicaron el 
diagndstico los hallazgos radioldgicos y la 
hematometria, confirmindolo la aspuaadn 
de sangre, del t6ra\ Tras aspuaaones re- 
petidas )’■ la transfusidn, el enfermo mejord, 
obtemdndose con el tiempo la reexpansidn 
total del pulmdn 





Arteriovenous Aneurysm of the Lung 

A Ccise Report! 

ALICE ETTINGER, M D HEINZ MAGENDANTZ, M D and EDWARD A RUSSO, M D < 

Boston, Mass 


I N THE PAST FEW years there have ap- 
peared in the hterature an increasing 
number of reports of artenovenous aneu- 
rysm of the lung (1-20) Most of the cases 
were diagnosed at operation, but m a small 
number the diagnosis was estabhshed pre- 
operatively on the basis of the clmical or 
roentgen findmgs Untreated, the lesion 
as a rule leads to death by massive hemop- 


over a penod of ten years, duruig whicli she had been 
repeatedly hospitalized 

Her first hospital admission, elsewhere, had been 
on Aug 26, 1937, following a sudden massive he- 
moptysis, preceded for several days by a mild cough 
productive of slightly blood-streaked sputum On 
this occasion the patient was acutely ill and cya- 
notic, and numerous rfiles were heard throughout the 
chest She was placed in an oxygen tent, where two 
days later she was delivered of a full-term stiUbom 
child Laboratory studies yielded no significant 



Figs 1 and 2 Postero-anterior and lateral chest films In the former, the charactenstic lobulated shadow is 
obscured by the heart shadow Note displacement of heart to the left as the result of pleural pull secondary to 
previous pneumothorax 

In the lateral view broad bands are seen connectmg a lobulated shadon m the left lower lobe with the hilar 
region 


tysis It IS amenable, however, to surgi- 
cal treatment, and its prompt recogmtion 
IS therefore of the utmost importance 

The case to be reported here is of partic- 
ular mterest because of repeated failure 
to recognize the lesion m a considerable 
number of hospital adrmssions elsewhere 

hlrs D T , a 34-year-old housewife, was admitted 
to the Joseph H Pratt Diagnostic Hospital on Feb 
4, 1947, complaimng of intermittent hemoptysis 

' Accepted for pubhcation in July 1948 
= Roentgenologist-in Chief, Joseph H Pratt Diagnosl 
ology. Tufts College Medical School 


findings X-ray examination of the chest was sug- 
gestive of a tuberculous infection, and subsequent 
films showed a shadow at the base of the left lung 
consistent with consolidation 

Following her discharge from the hospital. Sept 
15, 1937, the patient spent nine months in a sanato- 
rium, where an attempt was made to detemune the 
sigmficance of the puhnonar}'- shadow During this 
period all laboratory studies were negative The 
shadow supposedly resolved to a considerable extent 
Again pregnant, the patient was rehospitahzed in 
February'^ 1939, because of recurrent hemoptysis 

Hospital, Boston, Mass , Assistant Professor of Radi- 


’ Assistant Professor of Medicine Tufts College Medical School 
! Resident in Mediane, Joseph H Pratt Diagnostic Hospital 
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Fig 3 Bucky film, shoiimg lobulated shadow to 
best advantage behind the heart shadow In addition, 
two small round shadows are seen on the same side m a 
more basal location 

coming on after the development of a transient right 
hermplegia Again all laboratory findings were nor- 
mal, and the cause of the bleeding remained obscure 
A third hemoptysis, a month later, necessitated 
readmission to the hospital This time tubercle ba- 
cilli were found m a single speamen of sputum and 
the patient was transferred to a sanatorium The 
lung shadow previously observed had mcreased in 
size, and artificial pneumothorax was instituted, be- 
ing mamtained for the next two years The second 
pregnancy terminated uneventfully 

A subsequent hospital admission was necessary 
because of pelvic infiammatory disease, in the course 
of which a fourth hemoptysis occurred During the 
ensiung four years, the patient received repeated 
fluoroscopic check-ups Throughout this period she 


remained essentially asymptomatic and was able to 
do her housework 

On Oct 4, 194G, a fifth severe hemoptysis led to 
rehospitahzation X-ray examination of the chest 
now showed a structureless shadow nearly obliterat- 
ing the left lung markings, which w as thought for the 
most part to represent fluid Bronchographic stud- 
ies at a subsequent date led to a diagnosis of prob- 
able atelectasis of the left lower lobe It was at this 
time that the case w as referred to the Pratt Diagnos- 
tic Hospital for further investigation 

On admission, the patient was in obvious distress 
The outstanding findings on phvsical examination 
were dj spnea, marked cyanosis of the skin, mucous 
membranes, and nail beds, pronounced elubbing of 
the fingers and toes, fine moist rfiles at both lung 
bases, a grade I apical si stolic murmur, and telangi- 
ectasia of the nasal mucosa Later, when the diag- 
nosis was suspected, it was possible to distinguish a 
bruit in the left posterior axillarv line, independent 
of the apical murmur 

X-ray examination of the chest on Feb 5, 1947 
(Fig 1) was reported as follows "The right dia- 
phragm IS elevated The right costophrenic angle is 
obliterated The left diapluagm is poorly dehneated 
There are a few strands of increased densitj in the 
periphery of the left low er lung field The left costo- 
phremc angle is not well seen The heart and medi- 
astmum are displaeed into the left cliest cavity 
The lateral view (Fig 2) shows a well defined shadow 
close to the left hilus but no pressure upon the esoph- 
agus There seems to be a band-hke connection be- 
tween this shadow and the hilar region A Buck)' 
film (Fig 3) reveals a lobulated mass behind the 
heart shadow, measuring 4X5 cm In addition, 
there are two small, poorly defined round masses 
overlying the tenth nb posteriorly on the left side 
The heart is normal in size and shape 

‘^Diagnosis The findings are rather characteristic 
of arteriovenous aneury'sm of the lung The medi- 
astinal displacement to the left is the result of pleural 
adhesions secondary to the previous pneumothorax 


Laboratory Studies Preoperative and Postoperative* 



Preoperative j 

Postoperative 

Laboratory Studies 

Feb 5 1947 

Feb 11, 1947 

i 

March 3, 1947 

June 9, 1947 

June 10, 
1947 

Hgb 

115% (17 9 gm ) 


96% (13 9 gm ) 

80% (12 5 gm ) 


Red cells 

6 320 000 


4 110 000 

4 490 000 


Hetmtocnt 

61% 



44% 


'VtTute cells 

Total circulating blood 

8 500 


10 500 

6 500 


volume 


8 766 c c 



5 375 c c 

Plasma volume 


3,429 c c 



1 3,010 cc 

Red cell volume 

Cuculation time 

15 and 16 sec 

5 337 c c 



2 365 c c 

Venous pressure 

Arterial 0 content at rest 

56 mm 

19 9 vol % 




Arterial O capacity at rest 


24 9 vol % 




O. saturation at rest 

1 

79 9% 





Operation performed Ftb 26 1947 
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Fig 4 Lamuiagram bnnging out basal opacities to 
better advantage (The area of marked contrast repre- 
sents a residue of a previous Iipiodol injection ) 


This displacement causes the mass shadow of the 
aneurt'sm in the ordinary postero-antenor chest 
film to be hidden behind the cardiac shadow The 
heart size is normal, as is usual in arteriovenous 
aneurj'sm of the pulmonary ctrculation.” 

The diagnosis havmg been suggested by the roent- 
gen findings, additional laboratory and x-ray stud- 
ies were carried out Laminagraphy (Fig 4) showed 
the two small round shadows in the lower left lung 
field to better advantage than the Bucky film Spot 
fihns taken with the patient performing the Valsalva 
test (Fig 5 ) ‘ showed a reduction in the shadow to 
about half its original diameter The laboratory 
findings are given in the accompanying table Hemo- 
globin and red blood cells were greatly increased 
There was also an increase in the total circulating 
blood volume, attributable to an increased red cell 
volume rather than to the plasma Circulation time 
and venous pressure were normal The arterial 
hemoglobin oxygen saturation was markedly dim- 
inished at rest 

The bruit heard in the left posterior axillary line 
after the diagnosis of arteriovenous aneurysm was 
suspected was shown (Fig 7) to occur between the 
first and second heart sounds 

A left lower lobectomy was performed on Feb 26, 
1947, by Dr R H Betts 


‘ Lindgren, in 1046, suggested that the mcrease m 
intrapulmonony pressure on performance of the Val- 
salva maneuver may result in a marked decrease of an 
aneurysmal shadow thus proving the vascular nature 
of the lesion (12) 



Fig 6 A Close up of shadou m quiet respiration B Same during Valsalva test Note striking decrease 

Of size of mass 
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Fig 6 Film made on July 1, 1938 (procured from 
another hospital) before mduction of pneumothorax 
A poorlj defined mass is present in the left lower lobe 


Operative Findings (Fig 8) The lung tvas adher- 
ent throughout to the chest wall and diaphragm A 
persistent bleeder was encountered in the cupola, and 
the bleeding was controlled with difficultj' The in- 
terlobar fissure hne was fused, but the vessels were 
free!} isolated The puhnonaiy artery was twice its 
normal size and the inferior puhnonan vein about 
two and a half times its normal size The hngular 
branches of the arter3 were small and of normsd cali- 
ber The angioma itself was located in the posterior 
basilar segment, and had a lobulated appearance 
At 1 anous tunes, with mild manual pressure, a thrill 
could be felt. 

Pathological Findings (Fig 9) The surface of the 
excised lobe showed shaggy fibrous adhesions The 
parenchj-ma appeared collapsed On section, the 
tissue was pale gray and of spong;> consistency The 
main arteri was found to lead into a cavernous and 
multilocular area, measuring 3 5 cm in greatest 
diameter Dilatation began 3 3 cm from the cut 
end of the arterj and the lobules showed numerous 
anastomosing communications The entue aneu- 
rysm lav ]ust beneath the anteromedial pleural sur- 
face, on a level with the inferior mam segmental 
bronchi The v em accompan) mg the mam arterv 
showed dilated anastomosing channels, less marked 
than in the case of the artery, but definitely commu- 
nicatmg with the arterial channels Fmer vessels 
appeared at the periphery of the aneurysm, appar- 
entlv plugged with dot, A slender, umnvmived trib- 
utary of the V ein passed immediately beneath the 
aneurvsm, but did not communicate with it This 
tnbutarv followed along the path of an umnyolved 
arterial branch leading off from the ddated artery 
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Fig 7 Stethograra taken mth medium bell over 
posterior axillary Ime, at level of 6th nb, m right 
recumbent position 

and supply mg the anterior basal segment The walls 
of the segmental bronchi showed minimal thicken- 
ing 

Microscopic Diagnosis Artenov enous aneurysm 

Postoperative Course There was immediate im- 
prov ement in the oxy genation of the peripheral ar- 
culation The red blood count and hemoglobin 
dropped to 4,110,000 and 13 9 gm , respectiyely, 
from the original 6,320,000 and 17 9 gm The mu- 
cous membranes and nail beds became pink The 
total blood y'olume fell from 8,766 c c to 5,375 c c. 
due chiefly to diminution of the red blood cells The 
hematocrit readmg fell from 6 1 to 44 per cent After 
an uneventful convalescence, the patient was dis- 
charged on the fifteenth postoperativ e day She was 
seen again on Oct 23, 1947, and stated that she felt 
fine and had gamed twenty poimds Her cy anosis 
had completelv disappeared, and though there was 
still some clubbing, it was less than preoperativ'ely 
In February 1948, the patient gav e birth to a healthy 
child 


DISCUSSION OF ROENTGEN DIAGNOSIS 

The question arises whether the roent- 
gen findings in artenovenous aneurysm of 
the lung are of such nature as to suggest the 
diagnosis It is beheved that in the major- 
ity of cases they are A lobulated mass 
cormected with the hilus by band-like vas- 
cular shadows is highly suggestive of ar- 
tenovenous aneurysm In order to prove 
the vascular nature of the shadow, several 
approaches are possible One would ex- 
pect pulsations to be demonstrable fluoro- 
scopically, but this observ'^ation has been 
reported m only 5 cases Apparently the 
size of the feeder vessel is a determirung 
factor, these vessels bemg very large m the 
cases (2, 4, 7, 1 1) m which pulsations were 
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Fig 8 Operative findings 


observed In one of Goldman’s cases (6), 
pulsations were seen also on kymographic 
study In most reports no accurate state- 
ment has been made as to the presence or 
absence of pulsations, probably because 
the diagnosis was not estabhshed roent- 
genologically Lammagraphy is frequently 
helpful m demonstratmg the connection of 
the tumor-hke shadow with the hilar re- 
gion Angiography would seem, of course, 
to be the most conclusive means of estab- 
hshmg the vascular nature of the lesion, but 
It may be dangerous, and at least one 
case has been recorded (18) in which death 
followed its use 

Lindgren (12) was the first to pomt out 
the feasibihty of usmg the change of mtra- 
thoraac pressure by the Valsalva test as a 
means of determinmg the vascular nature 
of the lesion Smce his report, this test has 
been used by Makler and Zion (14) and m 
our case It is an exceedmgly valuable diag- 
nostic measure and obviates the need for 
angiography in those cases m which a typi- 
cal lobulated shadow gives a charactenstic 
response 



Fjg 9 Operative specunen injected with diodrast 
(Courtesy of Dr R H Betts, New England Deaconess 
Hospital, Boston, Mass ) 


In a review of the pubhshed cases, plain 
films were found to be charactenstic m all 
but two (12,® 17) In these latter cases, ac- 
compan)nng hemorrhage obscured the pic- 
ture The diagnosis is further supported 
by the demonstration of small round shad- 
ows in other parts of the lung These were 
pr^t m more than half the pubhshed 

* Third case 
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cases They are due to small additional 
hemangiomatous malformations 

The chief condition to be considered m 
the differential diagnosis, so far as the 
roentgen picture is concerned, is tumor of 
the limg, but the clinical syndrome which 
is associated with artenovenous aneurysm 
IS not seen with tumors Multiple round 
shadows in the lung, such as have been de- 
scribed m polycythemia vera (21) should 
offer no diagnostic problem, since they are 
not vascular m character and should, 
therefore, show no change in size with the 
Valsalva test 

CLINICAL DIAGNOSIS 

The syndrome of polycythemia, cyano- 
sis, clubbmg of the fingers and toes, re- 
peated hemoptyses, breathlessness, faint- 
ness, dizziness and weakness, and a distant 
bruit or hum m the chest, associated with a 
pulmonary shadow and roentgen evidence 
of small hemangiomata m the upper respir- 
atory tract should arouse suspicion of ar- 
teriovenous aneurysm and lead to special 
x-ray studies and blood volume determi- 
nations 

An artenovenous aneurysm in the pe- 
npheral circulation causes cardiac dilatation 
and signs of congestive heart failure The 
larger the shunt and the nearer to the heart, 
the more senous the consequence for the 
circulation An artenovenous aneurysm in 
the lung, however, does not lead to cardiac 
enlargement, as seen m most of the reported 
cases and m our own The stnkingly in- 
creased circulating blood volume is pre- 
sumably related to the cyanosis, which, in 
turn, is explained by the shunt of venous 
blood from the pulmonary artery directly 
mto the pulmonary vein and, consequently, 
mto the penpheral artenal system, without 
benefit of oxygemzation The increased 
total volume of the circulating blood is due 
to an mcrease of the red blood cells, but 
not of the plasma, as recently pointed out 
by Maier and collaborators (13) In our 
patient the red blood cell volume fell mark- 
edly after operation, accounting thus for 
most of the diminution m total circulatory 
blood volume 


Clubbing IS a common finding in congen- 
ital heart disease with impaired oxygen 
content of the penpheral artenal blood 
The markedly reduced oxygen saturation 
of the artenal blood m our case — only 79 9 
per cent — corresponds to similar findings in 
other cases, and can easily be explained by 
the veno-artenal shunt m the pulmonary 
aneurysm A shift of the electrical axis of 
the electrocardiogram to the left, postoper- 
atively, was noted, which may be related to 
the disappearance of the erythrocythemia 
or the lessened burden on the nght ven- 
tncle 

In analyzing the salient features of this 
rare congenital vascular disease, one must 
conclude that the cardinal symptoms and 
signs are distinct from any other chmcal 
picture and that, therefore, the diagnosis 
can readily be made if one is familiar with 
the syndrome On the other hand, super- 
ficial examination may lead to confusion 
with other conditions that simulate parts 
of the syndrome 

The repeated hemoptyses may lead to a 
suspicion of bronchiectasis, wluch would be 
further strengthened by the clubbmg of the 
fingers, but the cyanosis and the inereased 
red cell coimt and volume should exclude 
this diagnosis, as should, also the x-ray 
findmgs 

Mitral stenosis may need to be briefly 
considered, smce it may lead to repeated 
hemoptyses and cyanosis, and perhaps oc- 
casional clubbmg In that condition, how- 
ever, the charactenstic apical rumblmg 
murmur is rarely absent, and in cases with 
marked pulmonary congestion and hemop- 
tysis the x-ray silhouette of the heart is 
almost always typical 

The cyanotic group of congenital heart 
diseases, as pulmonary stenosis, tetralogy 
of Fallot, and the pulmonary dilatation of 
Eisenmenger’s complex with an ovemd- 
ing aorta, may have to be ruled out, since 
they are assoaated with cyanosis, dyspnea, 
clubbmg, and dizziness, but they do not 
give rise to hemoptysis and often have dis- 
tmct x-ray and electrocardiographic signs 
and physical findings 

A further finding suggestive of arteno- 
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venous aneurysm is the presence of mul- 
tiple small hemangiomata m the nose, 
mouth, and upper respiratory tract, as re- 
ported by Rodes (22) Injection of small 
amounts of ether into the antecubital vein, 
as in circulation time studies, may produce 
a peculiar crawling sensation m the skin, as 
noticed in congenital septal defects or an 
ovemdmg aorta One may also encounter 
severe headaches and momentary narcosis 
during tlus test The procedure was not 
attempted in the case reported here, since 
its value in congenital heart disease was not 
knovTi to us at the time Moreover, it is 
dangerous m such cases 

SUMMARY 

A case of pulmonary artenovenous an- 
eurj’-sm is reported, m which the diagnosis 
was made roentgenologically, and surgi- 
cal cure was achieved by lobectomy The 
roentgenologic means of establishing the 
diagnosis are discussed, and the value of 
the Valsalva test is emphasized The clini- 
cal and laboratory data are presented, and 
the conclusion reached that knowledge of 
the clmical syndrome, together with the 
laboratory findmgs and \-ray studies, per- 
mits one to make this diagnosis with a high 
degree of accuracy, as a rule without the aid 
of more compheated procedures, such as 
angiography 
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SUMARIO 

Anetmsma Artenovenoso del Pulmdn Observacidn 


En el caso de aneunsma artenovenoso 
del pubndn, comunicado, el diagndstico se 
hizo con los rayos X y se obtuvo la curacidn 
quirurgica con la lobectomla CHnica- 
mente, debe sospecharse tal estado en pre- 
sencia de hemorragias repetidas, pobcite- 
nua, cianosis, dedos hipocrdticos, disnea, 
desmayos, v&rbgo, debibdad y nudo re- 


moto en el tdrax Radioldgicamente, la 
presenaa de una tiunefaccidn lobulada 
unida al hibo por sombras vasculares 
parecidas a franjas es muy mdicativa de 
aneunsma artenovenoso La disminucidn 
del tamano de la sombra al ejecutar la 
prueba de Valsalva confirmard la natura- 
leza vascular de la lesidn 



Volvulus of the Sigmoid A New Radiologic Sign' 

DR M ARIAS BELLINI 
Montevideo, Uruguay 


A ccording to statistics, vohnilus of the 
sigmoid IS responsible for 45 per cent 
of obstructions m the large mtestme , it is 
therefore one of the most frequent causes 
of mtestmal obstruction m general Vol- 
Auilus of the sigmoid is the result of torsion 
of the sigmoid colon around its mesenteric 
axis The pivot of this torsion is the 
rectosigmoid, the anatormc characteristics 
of which permit the twistmg of the mobile 
pehnc colon 

With the growth and development of the 
mdiindual, certam changes take place m 
the pelvic colon The wide mesocolon of 
the fetus and newborn infant becomes the 
narrow mesocolon of the adult, while the 
coil elongates Frequently, however, the 
evolution of these two structures is not 
parallel, and the length of the coil may 
liecome excessive m relation to the mesen- 
terj' Under these conditions torsion is 
very probable 

To the anatormc conditions predisposmg 
to voh*ulus are to be added certam patho- 
logical processes which may affect either 
the mesocolon or the sigmoid coil The 
base of the mesocolon, normally small, 
may be stdl further reduced by inflamma- 
torj'- processes (a retractile mesosigmoid- 
itis), being transformed mto a mere 
pedicle A megacolon may also mvolve 
the coil and facditate torsion 

Havmg outhned thus briefly the ana- 
tormcal and pathological causes that con- 
tribute to the frequency of torsion of the 
sigmoid, we may proceed to a discussion 
of the radiological signs that aid m its 
diagnosis The study of a case, from this 
point of inew, begms with two roentgeno- 
grams, one with the patient standing 
and the other m the supme position 
A detailed stud} of these two film s some- 
times permits a diagnosis without resort 
to the barium enema 



Fig 1 Occlusion due to a sigmoid neoplasm, ivith a 
competent ileocecal valve The cecum and ascendmg 
colon are greatly expanded, while the distention m the 
descending colon (Mt) is much less 

RADIOLOGIC SIGNS OF SIGMOID VOLVULUS 

In any case of volvulus we have (a) a 
strangulation of an mtestmal coil and 
above this (5) an obstruction In a par- 
ticular case, the picture will depend upon 
the competence of the ileocecal valve 
With an mcompetent valve, we have what 
IS regarded as lie typical image of sigmoid 
voltmlus, a huge arched coil with a uniform 
and ample eonnection between the two 
sides of the arch At first, it may seem as 
if this coil represents a distention of the 
whole colon, such as can be seen roentgeno- 
graphicaUy m cases of sigmoid cancer 
VTien we study the charaeter of the cod, 
however, we find that it is a segment of the 
colon only, distended as a result of me- 
chamcal obstruction 
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There is one sign which we have found 
useful in arri\nng at a correct diagnosis 
in these cases In tlie “hermetically shut 
cod’’ m the presence of a neoplasm, tlie 
diameter of the nght-hand portion is larger 
tlian that of the left-hand portion (Fig 1) 
The explanation of tins is clear, if w'C con- 
sider that the former represents the cecum 
and ascending colon, classically knowm to 
be very distensible, while the left-hand 



Fig 2 Typical picture of sigmoid volvulus The 
two sides of the arch formed by the distended coil are 
of uniform diameter with ample communication be- 
tween them This characteristic finding excludes a 
diagnosis of sigmoid neoplasm 

segment is formed by the more rigid de- 
scendmg colon In cases of sigmoid vol- 
vulus (Fig 2), on the other hand, the two 
parts of the distended coil show a uniform 
expansion and diameter, which is logical 
m segments of a smgle coil This sign 
is of great differential value, though we 
have seen no mention of it m any of the 
various texts on this subject 

A competent sphmeter compheates the 
radiologic picture (Fig 3) m sigmoid 
volvulus, because m that event we observe 
a double obstruction (o) m the sigmoid 
coil with the characters aheady described. 



Fig 3 Sigmoid volvulus with competent ileocecal 
valve A double occlusion is seen of the twisted coil 
and of the segment of colon between the sigmoid and 
the ileocecal valve The image of the twisted sigmoid 
coil IS partially supenmposed upon the rest of the 
distended colon The cecum and ascendmg colon (on 
the right) are also seen, more dilated than the descend- 
ing colon 

above the square formed by the colon and, 
(6) m the expanded colon, with nght and 
left segments of different diameter Mon- 
dor pomts out that the radiologic pictxue 
is qmte confusing in such a case, but the 
sign that we have desenbed has always 
suggested the diagnosis and aided m dis- 
tmguishmg radiologically the type of colic 
occlusion 

THE BARIUM ENEMA 

We may now mention bnefly the ways 
in which the barium enema may assist 
in the diagnosis of volvulus The banum 
may either be detamed m the rectosigmoid 
region and form what is known as “snake’s 
head’’ (Fig 4) or it may pass the point 
of obstruction and fill the distended coil 
In this latter case, the banum cannot be 
expelled (Fig 5) There is no relation 
whatever between the degree of torsion and 
the penetration of the banum We have 
seen filhng of the coil m volvulus of 360 
degrees 
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Fig 4 The banum may be retained m the recto 
sigmoid region and form tihat is known as a "snake’s 
head ” 

SUMMARY 

The radiologic picture characteristic 
of volvulus of the sigmoid is descnbed 
A new sign is pomted out which is consid- 
ered of great value, servmg to distmguish 
this type of cohc obstruction from that 
due to any other cause The distmctive 
feature consists in the ‘uniform diameter 
of both sides of the arch produced by the 
distended sigmoid coil 

Luis B Cavia 2622 
Montevideo Uruguay 


Fig 5 Banum enema study The banum has 
passrf the point of obstruction and cannot be expelled 
The two segments have a uniform diameter 
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SUMARIO 

Ileo de la S Ihaca Nuevo Siguo Radioldgico 

El estudio radiol6gico del vdlvulo del contnbuyendo asi a facilitar el diagndstico 
sigmoide ofrece un conjunto de signos que diferencial con las otras odusiones del 
permite efectuar un diagndstico positive colon La caracteristica distmtiva del 
El autor senala un nuevo signo que signo consiste en el didmetro umforme de 
le otorga a la imagen del v61\nilo del sig- ambos lados del arco formado por el asa 
moide caractensticas que la mdividualizan sigmoidea distendida 



Cauda Equma Syndrome Due to Silent Rectal Carcinoma^ 

ROBERT I GROSS, MD 
Lyons, N J 


T ud earl\ MANirESTATiONS of rectal 
carcinoma arc frequently insidious in 
onset, ^^uth symptoms not directly referable 
to the rectum Digital, proctoscopic and 
roentgen studies may fail to disclose the 
presence of a rectal tumor, unless these 
procedures are repeated (1) Aneima, 
weakness, weight loss, and ill-defined, 
non-locahzed bowel distress are the most 
common symptoms of these silent lesions 
Even these complaints are not invariably 
present, as m the case to be descnbed 
Rectal carcinoma does not often metas- 
tasize to bone Mayo and Schhcke found 
skeletal metastasis in only 1 2 per cent of a 
group of cases of carcmoma of the colon (2) 
There are no precise figures on the madence 
of sacral mvolvement, but patients with 
advanced rectal carcmoma occasionally 
show evidence of direct extension to tlie 
sacrum and sacral nerve roots (3) The 
case to be presented is interesting in that 
the imtial presenting problem was a cauda 
equma syndrome The primary rectal 
carcmoma remained silent and unsuspected 
for a considerable penod of time In 
retrospect it seems that digital or procto- 
scopic exammation should have led to a 
correct diagnosis 

CASE REPORT 

M R , a 45-}'ear-old white male, was admitted to 
the hospital in March 1947, on account of pain in the 
nght gluteal region His father had died of gastnc 
carcmoma The patient had been in excellent health 
until four months before admission, at which time 
he expenenced a sudden onset of right lumbar pain 
A month later he discovered a lump in the nght glu 
teal region, which rapidly increased in size Gradu- 
ally motor power m the nght leg was lost and diffi- 
culty m unnation and defecation developied The 
lump was exceedingly tender, and there was a burn- 
ing sensation m the nght penneal region No his- 



Fig 1 Roentgenogram of the pelvis showng large 
area of dcstmetion of the nght half of the sacrum 


tor) of blood in the stools uas ehoted No signifi- 
cant weight loss occurred 
The patient appeared to be well developed and 
only moderateb il!> though he complained bitterly of 
pain in the right buttock He was unable to stand 
and could barely maintain himself in a sitting posi- 
tion He was most comfortable while Ijnng on the 
left side with the nght leg flexed A bulging mass 
was present in the nght gluteal region near the mid- 
line It measured 12 cm in diameter and was hard, 
non pitting, and tender to light palpation Rectal 
exammation was difficult, due to extreme tenderness 
No irregulanty of the rectal mucosa was felt, al- 
though a large mass could be palpated postenorly 
The remaining positive findings were neurological m 
character and included atrophy of the nght postenor 
thigh and gluteal region, absence of the right ankle 
jerk, motor weakness of the nght leg, impairment 
of all tjf pes of sensation on the nght over the areas of 
distnbution of the 5th lumbar nerve and all the sa- 
cral nerves, with similar though less severe impair- 
ment on the left There were also hypesthesia of 
the skin of the penis and scrotum on the nght and 
mild weakness of the anal sphincter 
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Fig 2 Anteroposterior view of the pelvis, showing 
the relationship between the banutn filled rectum and 
the iodoform gauze-packed tumor cavity 

Impression Cauda equma sjudrome, etiologj 
unknowTi 

Laboratory Data Blood counts, unnaltsis, and 
serologic tests were normal 

Roentgen examination of the pelns (Fig 1) ret ealed 
an irregular area of destruction of the greater portion 
of the right half of the sacrum, with balloomng out 
of a thm shell of bone. A large soft-tissue mass 
was demonstrated, extending from the osteolytic 
lesion 

Clinical Course A biopst was performed on the 
buttock mass , approximatelj 100 c c of pus and 
necrotic tissue were evacuated and the cavity was 
packed with iodoform gauze, hlicroscopic studi 
showed necrotic bone infiltrated b\ hi’perplastic 
columnar epithehum in glandular arrangement. 
The pathologist suggested that the tumor was de- 
ni ed from the gastro-intestinal tract 

A banum enema studi showed marked antenor 
displacement of the rectum bj an lU-defined soft- 
tissue mass (Figs 2 and 3) There was no irregu- 
lanti of the postenor rectal wall and no communica- 
tion was demonstrated between the rectum and the 
gauze-filled tumor caiiti The remainder of the 
colon was negative 

Roentgenograms of the chest, e.vtremities, and 
lumbar spine were negatii e Fluoroscopic studj of 
the stomach with a small amount of banum showed 
no abnormalities 

The patient ran a downhill course A colostom} 
was performed pnor to palliatir e roentgen therapi , 
but death occurred shorth thereafter of pentomtis 

Postmortem Findings At autops\, a flat tumor 
w as found on the postenor wall of the rectum about 


3 cm proximal to the sphincter The tumor mea- 
sured 3 cm in diameter and had scalloped margins 
and a firm granular base. There was no extension 
into the perirectal tissues The presacral, sacral, 
and buttock area on the nght was occupied b) a firm 
gntty mass, measunng 9 cm in diameter and easily 
separated from the perirectal tissues Numerous 
small metastatic nodules were present in the hver 
No other significant findings were obser% ed 



Fig 3 Lateral view (retouched) of the pelvis 
showing antenor displacement of the rectum by the 
tumor 

Microscopic stud} showed numerous nests of col- 
umnar epithehum supported by scant stroma The 
epithelial cells were arranged m glandular formation 
No tumor continmt}' was demonstrated between the 
rectal lesion and the sacral mass 

DISCUSSION 

The cauda equina s5Tidrome results from 
mvolvement of the nerve roots of the lum- 
bar and sacral segments The symdrome 
may be the result of trauma, inflammation, 
or tumor Among the manifestations are 
root pam, hmb weakness progressmg to 
flacad paralysis, and impairment of all 
forms of sensation m the affected roots (4) 
The levels and regions affected depend on 
the particular roots mvolved In the 
presence of low lesions, the bladder and 
rectum are affected, with sensory changes 
m the form of saddle anesthesia Sex urge 
mav be abolished 
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In seeking the cause of a cauda equina 
s\Tidronie, roentgenograpluc studies must 
be considered essential Digital and endo- 
scopic evaluation of tumors displacing or 
invohnng the rectum is frequently difficult 
Roentgenograms of the pel\ns and lumbo- 
sacral region may show an area of increased 
density or osseous destruction which would 
pomt toward tumor rather than some other 
cause of the symptoms Regardless of the 
findings, banum enema studies should be 
performed, until particular emphasis on 
oblique and lateral mews Such views 
may not only disclose filling irregularities 
of the rectal wall not seen on the antero- 
posterior mews, but they also ivill allow 
evaluation of the presacral space Ordi- 
narily the rectum follows closely the con- 
tours of the sacrum, and even small dema- 
tions in the undth of the space may be 
significant in promding a clue to a lesion 
in this region 

Among the tumors encountered are der- 
moid, chordoma, ependymoma, teratoma, 
endothehal myeloma, giant-cell tumor, 
neurofibroma, metastatic caranonia, lym- 


phoblastoma, and myeloma (5) The type 
of tumor can be determined only by his- 
tologic study 

SUMMARY 

A case of cauda equina syndrome with 
an underlying “silent” rectal caremoma is 
presented 

The importance of roentgenograpluc ex- 
amination \mth proper mews for detemun- 
mg the presence of a tumor in such cases is 
stressed 

Knollcroft Road 
Lyons N J 
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SUMARIO 

Sindrome de la Cola de Caballo, Debido a Carcinoma Rectal Silencioso 


El caso desento de sindrome de la cola 
de caballo se debia a subyacente carcinoma 
rectal “silencioso” con metdstasis en el 
sacro 

A1 tratar de detemunar la causa de im 
sindrome de la cola de caballo, los estudios 
radiogrdficos remsten nnportanaa si los 
estudios digitales y endoscdpicos resultan 
unpreasos Las radiograffas de la pelms 
y la regi6n sacrolumbar pueden revelar una 
zona de mayor densidad o de ostedhsis que 
denote tumor mds bien que alguna otra 


causa Independientemente de los ha- 
llazgos, deben ejecutarse estudios con ene- 
mas de bano, haaendo hincapid en las 
mstas oblicuas y laterales Esas vistas 
pueden no tan s61o revelar nichos de la 
pared rectal que no aparecen en las antero- 
postenores, sino tambidn penmtir la valua- 
ci6n del espaao presacro Hasta las mds 
pequenas modificaciones en el tamano de 
dicho espaao pueden resultar importantes 
en lo tocante a faolitar algfin mdiao de la 
enfermedad presente en dicha regi6n 



EDITORIAL 


The Role of the Radiologist in Mass Chest X-Ray Survey 


Tuberculosis, the leading cause of death 
m the age group fifteen to forty-five, still 
presents a challenge to the medical pro- 
fession It IS the only one of mne leading 
causes of death that we possess the knowl- 
edge to eradicate Smce every case is ac- 
quired from some infected person, the 
pubhc health problem is to find those who 
have the disease and provide suffiaent 
isolation to prevent further transnussion 
Until the advent of mass chest K-ray sur- 
veys, vanous methods of case finding were 
employed The chief rehance was placed 
on a foUow-up of contacts m cases of 
known disease This remams an important 
procedure and is a necessary corollary of 
the mass survey method 

In addition to case finding, a commimity- 
wide survey provides a base hne for sta- 
tistical proof of disease madence, and thus 
an accurate measure for the needs of a 
commumty for pubhc health staff, sam- 
tanums, and hospital accommodations A 
repetition of the survey after a defimte 
time mterval would provide reasonably 
accurate knowledge as to the proficiency of 
preventive measures and an approxima- 
tion of the attack rate 

It IS mteresting to note the practicabdity 
of a commumty- wide chest survey program 
hinged on the demonstration that efficient 
ehest film readmgs can be accomphshed m 
fuUy clothed patients The conclusions 
formed from the ongmal mvestigative 
work on tins simplified procedure have been 
amply proved in the large surveys already 
undertaken 

The approval of orgamzed medicine m a 
commumty is a basic reqmrement before 
the United States Pubhc Health Seimce 
mil lend its aid to mass chest survey proj- 
ects The physicians m each of the com- 
munities so far covered have had important 


duties They have aided m the orgamza- 
tion of professional and techmcal phases of 
the campaign, correlatmg the work of the 
physician, pubhc health authorities, and 
statistiaans They have guided the lay 
staff in plannmg a system of case readmg, 
notification of findmgs, and foUow-up 
management They have lent assistance 
m guidmg pubhcity so that citizens are not 
terronzed by over-enthusiastic scare prop- 
aganda, nor luUed mto the security that a 
chest film is a substitute for a complete 
physical check-up 

Radiologists workmg on these profes- 
sional committees have also helped carry 
on educational work among the physicians 
This has taken the form of a “refresher 
course” type of meetmg and buUetms de- 
signed to mstruct physiaans m foUow-up 
diagnostic procedures, case han dlin g, avail- 
ability of local nurse and social worker aid, 
the use and hnutations of antibiotics, and 
other timely topics The radiologists of the 
commu m ty have the further responsibihty 
of reassurmg the citizens and the medical 
profession that the film readmg is being 
done on as high a plane of accmacy as is 
possible Fortunately, this has presented 
no problem The film readers are tramed 
United States Pubhc Health physicians, 
schooled under the exactmg supervision of 
Dr Ira Lewis They work in teams of four 
to SIX under the supervision of tramed 
radiologists Cross-checkmg and informal 
consultation are the rule This stimulating 
environment makes for a hvely critical 
study of the 70-mm films There is no 
doubt that as trainmg systems are im- 
proved through the analytical work now 
m progress (1, 2) further accuracy wiU be 
attamable 

In the case of patients retummg for 
IT X 17-mchfihn study, history and further 
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clinical data are available to evaluate 
chest findings These larger films are 
studied by the Public Health film readers, 
and all doubtful cases are held for study by 
a re\uew board The review boards are 
organized on a ^olunteer basis from the 
radiologists and other physicians m the 
community interested m chest diseases 
In Cleveland, Ohio, thirty-five radiologists 
and twenty chest specialists were formed 
into teams of tuo or three each, wlio ro- 
tated the duty of meeting tmce a week to 
dispose of doubtful cases In senung on 
these re\uew boards, Cleveland radiologists 
have confirmed many findings of the ex- 
pert mvestigators vho have done compari- 
son film study (2) There is a lack of 
standard terminology, such words as 
exudative, soft, fibrotic, honeycombed, 
veiled, nebulous, productive, spotted, and 
the hke, are uutliout any semblance of 
standard usage The problem of semantics 
thus posed is in need of senous study 
These re\’iew board sessions have also sub- 
stantiated the mherent personal difference 
m “seemg” of any group of presumably 
quahfied men There have been no at- 
tempts to prove inter- or iii/ra-mdividual 
variations of film readmg, but there has 
been ample proof that these vanations 
occur, as previous mvestigators have shown 
There have been hopes that the mass 
chest x-ray surveys would disclose a sig- 


nificant number of early carcmomas of the 
lungs The follow-up study on such sus- 
pects has naturally been slow in aU cities 
so far There is little mdication, however, 
that this inll turn out to be an important 
by-product of the investigation, even 
though the film readers are alert to the 
possibility 

Thus the advent of mass chest x-ray 
surveys m a community imposes defimte 
responsibilities on the radiologists, but 
there are genuine rewards for this added 
work There is an opportumty to evaluate 
one’s acumen and opinions agamst other 
radiologists, and to compare them with the 
opinions of chest physiaans, whose ap- 
proach to the problem of film diagnosis is 
somewhat different from our own There 
is an opportunity to see a large number of 
widely diffenng anomahes, chest diseases, 
and their residua FmaUy, an opportumty 
IS afforded to partiapate m a worth-while 
health projeet with the expectation that 
present and future benefits may aecrue to 
aU the community 

George L Sackett, M D 
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ANNOUNCEMENTS MiD BOOK REVIEWS 


ANNUAL MEETING 
RADIOLOGICAL SOCIETY OF NORTH 
AMERICA 

The Thirty-fifth Annual Meeting of the Radiologi- 
cal Soaety of North Amenca wiU be held in Cleve- 
land, Ohio, Dec 4 to 9, 1949, with headquarters at 
the Cleveland Pubhc Auditoninn and the Statler 
Hotel Arrangements already in progress promise 
an outstanding meeting, with a notable program, 
carefully planned refresher courses, and extensive 
scientific and commercial exhibits with adequate 
space for efiective displays Further details as to 
the meebng will appear in Radiology for September 
and the following months 

ARIZONA ASSOCIATION OF PATHOLOGISTS 
AND RADIOLOGISTS 

The Arizona Association of Pathologists and 
Radiologists has elected as its ofiicers for the ensmng 
lear Dr Ralph Fuller of Tucson as President, 
Dr James H West, also of Tucson, as Vice-President, 
and Dr R Lee Foster, 507 Professional Bmlding, 
Phoenix, as Secretary -Treasurer Meetings of the 
new society wiU be held in connection with the 
annual meeting of the State Medical Assoaation and 
six months thereafter, and at tlie call of the secretary 

FLORIDA RADIOLOGICAL SOCIETY 

The newly elected officers of the Florida Radio- 
logical Socaet}' are John A Beale, M D , of Jack- 
sonville, President, F K Hurt, M D , of Jackson- 
ville, Vice-President, John J McGmre, M D , 
1117 N Palafox, Pensacola, Secretary -Treasurer 

The annual fall meeting of the Soaety will be 
held in October or early m November 

KINGS COUNTY RADIOLOGICAL SOCIETY 

At a recent meeting of the Long Island Radiologi- 
cal Soaet} (New York), the name of the organization 
M as changed to Kings Count> Radiological Soaetj 
The new officers are President, Dr H G Koiran- 
skvq Vice President, Dr I Siherstan, Treasurer, 
Dr M H Goldenberg, Secretary, Dr Marcus 
V icncr, 1430 4Sth St , BrooUjm 19, N Y 

RADIOLOGICAL SOCIETY OF NEW JERSEY 

The Radiological Soaety of New Jersey has elected 
the following officers for the ensuing jear Presi- 
dent, F B Camgan, D , Vice-President 
Raphael Pomeranz, M D , Secretary, Benjamin 
Copieman, M D , 2S0 Hobart St , Perth Ambo\ 
^ I > Treasurer, C 4 Plume, AI D , Counselor, 
R S N \ P J Gianquinlo M D , and Counselor’ 
A C R , \\ H Sew ard M D 


NEW YORK ROENTGEN SOCIETY 

The officers of the New York Roentgen Society 
recently elected to serve for the year Oct. 1, 1949*- 
Oct 1,1950 are President, Dr Wdham Snow , Vice- 
President, Dr Robert P Ball, Secretary, Dr F H 
Ghisehn, Treasurer, Dr Harold L Temple 

THIRD INTER-AMERICAN CONGRESS OF 
RADIOLOGY 

Plans for the Third Inter-Amencan Congress of 
Radiology to be held in Santiago, Chile, Nov 11-17, 
1949, are rapidly approaching complebon The 
Government of Chile has offiaally recognized the 
Congress and has lent the offiaal patronage of the 
Umversily of Chile, which means that it has arranged 
for the assistance of the Faculty of Mediane in 
connecbon with the Congress and through it has 
invited eminent radiologists and cancerologists from 
other countries to partiapate 

The meebng will be held in the Hotel CnUon, 
situated in the very commeraal and soaal center of 
Sanbago, a short distance from the Government 
Palace, the University of Chile, and from the other 
pnnapal hotels 

The offiaal program for the meebng, as previously 
announced (see Radiology for April 1949) will be 
devoted to (A) Radiological Explorabon of the 
Cardiovascular System with Opaque Material, 
(B) Diagnosis and Simple Radiological Explorabon 
of the Skull, (C) Radiabon Treatment of Cancer of 
the Tongue, and (D) Radiabon Treatment of 
Cancer of the Cervix 

The Umted States has been assigned an offiaal 
essayist and a collaborator for each of the four 
offiaal theses, and these may present one or more 
co-lecturers, as convement 

Papers which do not have a direct relabon to the 
offiaal themes may be presented in the saentific 
exhibit, bme apart from the formal sessions having 
been set aside for this purpose 

There will be bihnguaJ presentations of the Pro- 
ceedings of the meebng, RCA Chilena having charge 
of the installabon necessary for the immediate trans- 
labon and transmission of the offiaal languages of 
the Congress 

-• Speaal ibneranes have been prepared for the 
journey, including travel by air, land, and sea. 
The mimiapality of Vina del Mar, one of the most 
attracbve watering places in South Amenca, pro- 
poses to invite those in attendance at the Congress 
to parbapate in a two day program in that aty, 
and other sightseang tours will undoubtedly be 
offered for our pleasure. For those who have 
definitely deaded to attend the meebng, catalogues 
descnbmg the beaubes of southern Chile are avail- 
able 

Data regarding passports <ind other essentia! 


276 




Vol .! 


\NNOUNcnMnNTS ^ND BOOK R^^^^^vs 


277 


iyro3I*S2;P^ 
iff' ’-• ■ 





documents ForSetSTa^ to partitj 
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instrucbons regarding the pi 
scnpts, lUustrabons, no matter under 

All those who Ian, should cora- 

whose auspice or by sending twenty 

municate with the “ u ® j^^ ^tjership does not 
dollars to insure One can 

depend on ^ ^py of the Proceedings 

be a member ^d receive a p^ ^ ^ ^ 

without attending J j^^g^^jjal Secretary 

55 East Washington St , 
Chicago 2, 111 

In Memonam 

PERCY JOSEPH DELANO, M D 


si>s;ws:S3S 

fe^JlTu^Siogtst to west Suburban Hospt- 
‘”'i,?“So ™ very active m the affairs of the 

'“iTdS mterestiu all .f t 

particularly in Chicago 

Dr Delano was mamed in 1929 to wnss i-u j 

Hartman, who survives him ■«/r -n 

warunan, WaRREN Furey, M D 


Dr Percy °ig 49 ‘^DrOdmo'^was 

accidental death on J i graduated 

bom in S iLoif m 1926. 

in mediane *e U ^ _ Hospital from 

St v^rS'd'’ C.S ;”tt m w 

t^ug J iStnictor .. Surgery at tas ■ffj" 
r 1 Q 9 S tn 1937 Dunug the years 1937 and 
Dr Delalio%vas a FeUow m Radiolo^ at 
Col CouSy Hospital under the ^ection d lie 
S^Id? M^imihan J Hubeny He was a diplo- 
mSe of the Amencan Board of Radiology, a mem- 
ber of the Chicago Medical Soaety the Ilhnois 


WALTER C POPP. M D 

Dr Walter C Popp was bora m Pitteburgh, 
Penna., Oct 24. 1901 He w^ 

Vincent College, Latrobe. “ 

received his degree of doctor of meiciue from ^e 

University of Pittsburgh in 1929 After serving ^s 

mternsbw at St Francis Hospital 

entered the Mayo Foundation as a Fellow in Derma- 

tology mrd SypMology m 1930 In 1033 he reemved 

Ins master of science degree from the Umymty of 

Minnesota with a thesis on the subject of Reaction 

of Skin to Grenz Rays ” 
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\\ alter C Popp M D 


Dr Popp became interested in roentgen therapv of 
dennatologic and systemic disease conditions while 
working in tlie department of dermatology, and in 
1934 was made an associate in roentgen therapy on 
tlic staff of tlie Mayo Clinic He was appointed 
instructor in roentgenology on the Mayo Founda- 
tion in 1935 He was a member of the Amencan 
Medical Association and the Radiological Soaety of 
Nortli Aincnca At the time of his death on June 
4, 1949, he was a consultant in therapeutic radiol- 
og\ in the May^o Clinic and Assistant Professor of 
Roentgenology in the Mayo Foundation Death 
came suddcnh from coronary^ occlusion 

Diinng the last fi\c years of his life. Dr Popp 
made a singular contnbution bv his management of 
regional ileilis with roentgen therapy Up to the 
time of his death he had treated fifty patients, some 
with \cry striking results 

Dr Poppwase\lrcniel\ aclne in communiU a\ic 
aflairs He was President of the Rochester Auto 
mobile Chib President of the Cit\ Counti Safety 
Council and President of the Lourdes Parcnt- 
Tcachcrs Association He gaic much time to the 
work of the Chanibcr of Commerce and sened on 
the coHuiuttees on con\cnlions, highwais, and 
tnfiic safety The profession and community have 
suffered a grievous loss 

It w as the good fortune of this w nlcr to work with 


Dr Popp in rather close assoaation on some prob 
lems He embodied all that is noble and fine in a 
physiaan He gave unstintingly to those under his 
care and showed gentleness and patience at all times 
Assoaation with him, both professionally and 
soaally, was always a stimulation 

His home life, too, was ideal, and his love for a 
devoted wife and his three daughters, all of whom 
survive him, was unfaihng He and Mrs Popp 
generously extended their hospitality to a large 
orcle of fnends, and many memorable evenings 
were spent at their home Life was made ncher for 
many for having known and been associated with 
Dr Walter C Popp, and his memory will be with us 
always 

J A Bargen, M D 

Books Received 

Books received are acknowledged under this 
heading, and such nobce may be regarded as recog- 
nition of the courtesy of the sender Reviews will be 
published in the interest of our readers and as space 
permits 

Introduction to Radiochemistry By Gerhart 
Friedlander, Chemist, Brookhaven National 
Laboratory (Visiting Lectiuer, Washington Um- 
versity, St Louis), and Joseph AA' Kennedy, 
Professor of Chemistry', Washington University, 
St Louis A volume of 412 pages Published by 
John Wiley & Sons, Inc , 440 Fourth Ave , New 
York 16, N Y , 1949 Price 55 00 

RADiOACTivrE Tracer Techniques By Geo K 
Schweitzer, Assistant Professor of Chemistry, 
Umversity of Tennessee, and Ira B AVhitney, 
Chief Supervisor, Radio Chemical Process Devel- 
opment, Oak Ridge National Laboratones A 
volume of 242 pages, with 13 illustrations Pub 
hshed by D Van Nostrand Co , New York, 
1949 Pnee $3 25 

Regional Ileitis By Burrill B Crohn, M D 
Consulting Gastroenterologist, Mount Sinai Hos- 
pital, New York A volume of 230 pages, with 
74 illustrations Published by Grime & Stratton 
New York 1949 Pnee S5 50 

Investigvtions into Differentiation and Other 
Morphological Changes in Malignant Tu 
mors Following Therapeutic Irradiation 
WITH X-Rays and Radium By S Ry Ander 
SEN Treatise for the Doctorate at the University 
of Copenhagen A volume of 112 pages, with 
28 photomicrographs Published by EinarMunks 
gaard, Copenhagen, 1949 

El Neumomedustino Anterior Artificial en 
EL NiNo Su Importanclv pvra el Estudio de 
LA Hiperplasia TImica By AndrAs P H 
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Dnoo\, Medico dc la C isa Cuiia, Cdrdobi, and 
Saiiino Di RirN7o, I’rofcssor ^djunto de Radio 
logfa } Fistolcn])n, Cdrdoba \ ^oluIne of 
104 pages, with oO illustralions Published by 
Librerla y Editorial “El Ateneo, ’ Florida, 340, 
C6rdoba2000, Buciios ‘\ires, Argentina, 104S 

Apercus RonNTGrNTn£,R,vpiQuns Rruvrirs a Di- 
\'i:rs AIodes D Involution CANctRrusn, rr 
MtTJioDES DE Protection Bj Dr Hlnri 
CouTARD, with the collaboration of Dr M \c- 
Mullen, Director of the Penrose Tumor Clinic, 
Colorado .Springs, Colo A ^olunlc of 220 pages, 
wiOi 6 illustrations Published b> G Doin & 
Cie, Pans, 1940 Price 1, 200 fr 

R.\DiOLOGLa Austriaca Herausgegeben von der 
Osterreicliisclien Rontgen Gesellschoft Band I 
\ \olunie of 130 pages, with S2 illustrations 
Published by Urban S. Schw arzenberg, Wien, 
194S Pnee ^ 70 (Selected papers from this 
\olume will be abstracted ) 


Book Reviews 

Roentgen Diagnosis or the Extremities and 
Spine Annals of Roentgenology, Vol 17 By 
Albert B Ferguson, M D , Assoaatc Professor, 
Orthopaedic and Fracture Surgery, Boston Uni- 
versity, Consulting Roentgenologist, Children’s 
and Memorial Hospitals, Boston, Formerly 
Director of Roentgenology , New York Ortho- 
paedic Hospital A volume of 520 pages, with 
625 roentgen-ray studies and 8 line cuts Pub- 
lished by Paul B Hoeber, Inc , Medical Book 
Department of Harper & Brothers, New York, 
2d ed , 1949 Pnee $15 00 

Dr Albert B Ferguson has reinsed and enlarged 
his work on Roentgen Diagnosis of the Extremities 
and Spine, first published in 1939 as Volume 17 of 
the Annals of Roentgenology Two chapters on 
bone tumors with some seventy new illustrations 
have been added 

The general plan is not to consider exhaustively 
the various disease entities involving the extremihes 
and spine, but rather to desenbe the bone as it 
appears in health and disease In certain specific 
conditions, however, a fairly complete account of the 
roentgen changes is given, together with points 
of differential diagnosis 

In descnbing the pathology as revealed by the 
roentgenogram, the author has frequent recourse 
to physiology and the basic underlying assoaated 


changes In certain instances his terminology' is 
not that in common usage and reference to his 
definition of the terms is ncccssan' Tins may be 
confusing to the casual reader 

The text is amjily illustrated with 631 figures with 
adequate captions and bnef case histones The 
illustrations are tlie less desirable positives rather 
tlian the negatii cs which would actually be seen by 
the roentgenologist, but in most instances are of good 
quality 

This book contains a great deal of helpful informa- 
tion for the discerning reader It will be a useful 
addition to the libraty' of tlie radiologist and ortho- 
pedist 

Biological Reactions Caused by Electric 
Currents .vnd by X-Raas A Theoretical 
Studa or THE Phenomena of Excitation m 
THE NeRAT: BA DIFFERENT ELECTRIC CURRENTS 

AND or THE Biological Reactions Caused ba 
X-R VA s. Both Based upon a Common Principle 
Bv J Th \'\n der Werff, M D , D Sc , Radi- 
ologist of the St Canisius Hospital, Nymegen, 
Nctlierlands A A'olume of 204 pages, w ith 38 illus 
trations Published by' the Elsevier Publishing 
Co , New York, Amsterdam, London, Brussels, 
1948 Pnee 85 00 

In his study of tlie biological reactions to electnc 
currents and x-rays, Dr van der Werff points out 
that for the last fiventy'-fii'e y'ears mathemaheal 
physical methods have been used to solve problems of 
purely' biological character The results achieved, 
he feels, have made biology' too much like physics 
His approacli to these problems is from the biological 
point of A'lew but he has made extensive use of 
mathematical physical methods m his explanations 
The book is divided into three parts In the first 
part it IS shown that the tivo subjects discussed, 
namely, the phenomena of excitahon caused by 
electnc currents, espeaally' those of exatabon of 
the nerve, and the biological reactions caused by x- 
rays, are analogous to such an extent that it is highly 
probable that they' may be explained on the basis of a 
common pnnaple An attempt has been made to 
formulate this pnnaple in order to apply it to the 
subjects under considerabon In the second part, 
the phenomena of local exatation of nerves are 
treated extensively The third part deals Avith 
various radiological problems, including those of 
radiotherapy Both the second and third parts end 
with a chapter called "Summary and Conclusions’’ 
m which mathemabcal formulas, except for the pro 
posed equation, are omitted, so that a relabvely 
simple explanation of the new theoiy may be pre- 
sented to the reader 
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Editor's Note Secretanes of state and local radiological societies are requested to co-operate in keeping this 
section up-to-date by notifying the editor promptly of changes in officers and meeting dates 


Radiological Society of North America Secre- 
tary-Treasurer, Donald S Childs, M D , 713 
E Genesee St , Syracuse 2, N Y 
American Radium Society Secretary, Hugh F Hare, 
M D , 605 Commonwealth Ave , Boston 16, Mass 
Ajierican Roentgen Ray Society Secretary, Harold 
Dabney Kerr, M D , Iowa City, Iowa 
American College of Radiology Secretary, William 
C Stronach, 20 N Wacker Dr , Chicago 6, 111 
Section on Radiology, A M A Secretary, U V 
Po-tmann, M D , Cleveland Clmic, Cleveland 6, 
Ohio 

Alabama 

Alabama Radiological Society Secretary- T reastirer, 
W D Anderson, M D , 420 10th St , Tuscaloosa 

Arizona 

Arizona Association of Pathologists and Radiolo- 
gists Secretary, R Lee Foster, M D , 507 Pro- 
fessional Bldg , PhoeniK 

Arkansas 

Arkansas Radiological Society Secretary, Fred 
Hames, M D , Pme Bluff Meets every three 
months and at meeting of State Medical Soaety 
California 

California Medical Association, Section on Radi- 
ology Secretary, Sydney F Thomas, M D , 
Palo Alto Clmic, Palo Alto 

East Bay Roentgen Society Secretary, Dan 
Tucker, 434 80th St Oakland 9 Meets monthly 
first Thursday, at Peralta Hospital 
Los Angeles Radiological Society Secretary, 
Wybren Hiemstra, 1414 S Hope St Meets 
monthly, second Wednesday County Society Bldg 
Northern California Radiological Club Secretary, 
Charles E Grayson, M D , Medico-Dental Bldg , 
Sacramento 14 Meets at dmner last Monday of 
September, November, January, March, and May 
Pacific Roentgen Society Secretary, L Henry 
Garland, M D , 450 Sutter St , San Francisco 8 
Meets annually with State Medical Association 
San Diego Roen-tgen Society Secretary, R F 
Niehaus, M D , 1831 Fourth Ave , San Diego 
Meets first Wednesday of each month 

Study Club of San Francisco Secretary 
Wm r Rcimolds M D Umversity Hospital, 
San Francisco 22 Meets third Thursday at 7 45, 
January to June at Stanford University Hospital, 
July to December at San Francisco Hospital 

Colorado 

Colorado Radiological SoasTY Secretary, Mark S 
DonoY-an, M D 30G Majestic Bldg, Denver 2 
Meets third Fnday of each month, at the Colorado 
School of ^^cdlclnc and Hospitals 


Coimecticut 

Connecticut State Medical SoaBTY, Section on 
Radiology Secretary, Fred Zaff, M D , 135 
Whitney A\ e , New Haven Meetmgs bimonthly, 
second Wednesday 

Connecticut Valley Radiological Society Sec- 
retary, EUwood W Godfrey, M D , 1676 Boulevard, 
W Hartford Meets second Fnday of October 
and April 

Distnct of Columbia 

Radiological Section, District of Columbia 
Medical Society Secretary, Alfred A J Den 
M D , 1801 K St , N W , Washmgton 6 Meets 
third Thursday, January, March, May, and Octo- 
ber, at 8 00 P M , m Medical Society Auditonum 

Florida 

Florida Radiological Society Secretary-Treasurer, 
John J McGuire, M D , 1117 N Palafox, Pensa- 
cola Meets m April and m November 

Georgia 

Atlanta Radiological Society Secretary-Treasurer, 
Wm. W Bryan. M.D , 490 Peachtree St , N E 
Meets second Fnday September to May 

Georgia Radiological Society Secretary- T reasurer, 
Robert Drane, M D , De Renne Apartments, 
Savannah Meets m November and at the annual 
meetmg of State Medical Association 

nimoiB 

Chicago Roentgen Society Secretary, John H 
Gilmore, M D , 720 N Michigan Ave , Chicago 
11 Meets at the Palmer House, second Thursday 
of October, November, January, February, March, 
and April at 8 00 p m 

Illinois Radiological Society Secretary-Treasurer, 
William DeHollander, M D , St. Johns' Hospital 
Spnngfield Meetmgs quarterly as announced 

Illinois State Medical Society, Section on Ra- 
diology Secretary, Harold L Shmall, M D , St. 
Joseph’s Hospital Bloommgton 

Indiana 

Indiana Roentgen Society Suretary-Treasurer, 
William M Loehr, M D , 712 Hume-Mansur 
Bldg , Indianapolis 4 Annual meetmg m May 

Iowa 

Iowa X-Ray Club Secretary, Arthur W Erskme, 
M D , 328 Higley Buildmg, Cedar Rapids Meets 
durmg annual session of State Medical Society 

Kansas 

Kansas Radiological Society Secretary- Treasurer, 
Anthony F Rossitto, M D , Wichita Hospital, 
Wichita Meets annually with State Medical 
Society 
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Kentucky 

Kentuck\ Rj\diological Socinrv Secretary Treas- 
urer, Everett L Pirkey, M D , 323 East Clicstnut 
St , Louis\ illc 2 

Louisulle Radiological Societ\, Secretary Treas- 
urer, Everett L Pirkej, Louisville General 
Hospital, Louisville 2 Meets second Friday of 
cacli month at Louisvalle General Hospital 

Louisiana 

Louisiana Radiological Soaerv Secretary Treas- 
urer, Johnson R Anderson, D , No Louisiana 
&initanum, Shreveport Meets with State Med- 
ical Societj 

Orleans Parish Radiological Societv Secretary, 
Joseph \ Schlosser, M D , Chanty Hospital of 
Louisiana, New Orleans 13 Meets first Tuesday 
of each month 

Shrev eport Radiological Clue Secretary, Oscar O 
Jones, M D , 2G22 Greenwood Road Meets 
monthly September to May, third Wednesday 

Maryland 

Baltimore Cit\ Medical Societv, Radiological 
Section Secretary, J Howard Franz, M D , 1127 
St Paul St , Baltimore 2 

Michigan 

Detroit X-Ra\ and Radium Society 5ccretory- 
rrenjHrtfr, George Belanger, M D , Harper Hospital, 
Detroit 1 Meetings first Thursday, October to 
May, at Wayne County Medical Societydubrooms 

Michigan Association of Roentgenologists Sec- 
retary-Treasurer, R B MacDuff, M D , 220 
Genesee Bank Budding Flint 3 

Minnesota 

Minnesota Radiological SociEry Secretary, C N 
Borman, M D , 802 Medical Arts Bldg Mm- 
neapolis 2 Meets m Spnng and Fall 

Mlssoun 

Radiological Society of Greater Kansas City 
Secretary, Wm M Kitchen, M D , 1010 Rialto 
Buddmg, Kansas City 6, Mo Meetings last 
Fnday of each month 

St Louis Society of Radiologists Secretary, Charles 
J Nolan, M D , 737 Umversity Club Bldg 
Meets on fourth Wednesday, October to May 

Nebraska 

Nebraska Radiological Society Secretary-Treas- 
urer, Ralph C Moore, M D , Nebraska Metho- 
dist Hospital, Omaha 3 Meets third Wednes- 
day of each month at 6 p M m Omaha or Lmcoln 

New England 

New England Roentgen Ray SoaETY Secretary- 
Treasurer, George Levene, M D , Massachusetts 
Memorial Hospitals, Boston Meets monthly 
on third Friday at Boston Medical Library 


New Hampshire 

New Hampshire Roentgen Society Secretary, 
Albert C Johnston, M D , Elliot Community Hos- 
pital, Kccnc Meetings quarterly in Concord 

New Jersey 

Radiological SocrETY of New Jersey Secretary, 
Benjamin Copicman, M D , 2S0 Hobart St , Perth 
Amboy Meetings at Atlantic City at time of 
State Medical Society and midwmter m Newark 

New York 

Associated Radiologists of New York, Inc Sec- 
retary, William J Francis, M D , East Rockaway 
Brooklyn Roentgen Ray Society Secretary, J 
Daversa, M D , 603 Fourth Ave , Brooklyn 

Meets fourth Tuesday, October to April 
Buffalo Radiological Society Secretary-Treasurer 
Mano C Gian, M D , 610 Niagara St , Buffalo 1 
Meetings second Monday, October to May 
Central New' York Roentgen Society Secretary, 
Dwight V Needham, M D , 608 E Genesee St , 
Syracuse 10 Meetmgs January May, October 
Kings County Radiological Society Secretary, Mar- 
cus Wiener, M D , 1430 48th St , Brooklyn 19 
Meetmgs fourth Thursday evenmg, October to 
May, at 8 45 p m , in Kings County Medical Bldg 
New York Roentgen Society Secretary, F H Ghi- 
selm M D , 111 E 76 St , New York 
Queens Roentgen Ray Society Secretary, Jacob 
E Goldstein, M D , 88-29 163rd St , Jamaica 3 
Meets fourth Monday of each month 
Rochester Roentgen-Ray Society Secretary-Treas- 
urer, Ralph E Alexander, M D , 101 Medical Arts 
Bldg , Rochester 7 Meets at Strong Memorial 
Hospital, third Monday, September through May 
North Carolina 

Radiological Society of North Carolina Sec- 
retary, James E Hemphill, M D , Professional 
Bldg , Charlotte 2 Meets in May and October 

North Dakota 

North Dakota Radiological Society Secretary, 
Charles Heilman, M D , 1338 Second St , N , 
Fargo 
Ohio 

Ohio State Radiological Society Secretary-Treas- 
urer, Carroll Dundon, M D , 2065 Adelbert Road 
Cleveland 6 Meets with StateMedical Association 
Central Ohio Radiological Society Secretary, 
Paul D Meyer, M D , Grant Hospital, Columbus 
Meets second Thursday, October, December, 
February, Apnl, and June, 6 30 pm, Seneca 
Hotel, Columbus 

Cincinnati Radiological Society Secretary, Eugene 
L Saenger, M D , 735 Doctors Bldg , Cmcinnati 2 
Meets last Monday, September to May 
Cleveland Radiological Society Secretary-Treas- 
urer, John R Hannan M D , Cleveland Clmic, 
Cleveland 6 Meetmgs at 6 30 p M. on fourth 
Monday October to April inclusive 
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Oklahoma 

Oklahoma State Radiological Society Secretary- 
Treasurer, W E Brovra, M D . 21st and Xanthus, 
Tulsa 4 Meets in October, January, and May 

Oregon 

Oregon Radiological Socmry Secretary- Treasurer, 
Boyd Isenhart, M D , 214 Medical Dental Bldg , 
Portland 6 Meets monthly, on the second 
Wednesday, at 8 00 p m , m the library of the 
Um\ ersity of Oregon Medical School 

Pacific Northwest 

Pacific Northwest Radiological Society Secre 
iary Treasurer, Sydney J Hawley, M D , 1320 
Madison St , Seattle 4, Wash Meets annually m 
May 

Pennsylvania 

Pennsylvania Radiological Society Secretary- 
Treasurer, James M Converse, M D , 416 Pme 
St , Wilhamsport 8 Meets annually 

Philadelphia Roentgen Ray Society Secretary, 
Arthur Fmkelstem, M D , Graduate Hospital, 
Philadelphia Meets first Thursday of each month 
at 8 00 P M , from October to May, m Thomson 
Hall, College of Physicians, 21 S 22d St 

Pittsburgh Roentgen Soctety Secretary-Treasurer, 
R P Meader, M D , 4002 Jenkms Arcade, Pitts- 
burgh 22 Meets second Wednesday of each month 
at 6 30 p M , October to June 

Rocky Mountain States 

Rocky Mountain Radiological Society Secretary- 
Treasurer, Maurice D Frazer, M D , Lincoln 
Clinic Lincoln, Nebr Next meetmg m Denver, 
Colo , Aug 18-20 1949 

South Carolma 

South Carolina X-Ray Society Secretary- T reasurer, 
Robert B Taft, M D , 103 Rutledge Ave , Charles- 
ton 16 

South Dakota 

Radiological Society of South Dakota Secretary 
Treasurer Mananne Walhs, M D , 1200 E Fifth 
Ayc , Mitchell Meets dunng Annual Session of 
State Medical Society 

Tennessee 

Mempihs Roentgen Club Meetmgs second Tuesday 
of each month at University Center 

Tenn'essee Radiological Society Secretary Treas- 
urer J Marsh Frdrc, M D , 707 Walnut St , Chat- 
tanooga Meets annually with State Medical 
Socicti in April 

Teias 

Dallas-Port Worth Roentgen Study Club Sec- 
retary X R Hyde M D , Medical Arts Bldg , 
Portll Orth 2 Meetings on third Monday of each 
month in Dallas in the odd months and m Fort 
Orth m the ci cn months 


Houston X-Ray Club Secretary, Curtis H Burge, 
M D , 3020 San Jacinto, Houston 4 Meetings 
fourth Monday of each month 

Texas Radiological Society Secretary-Treasurer, 
R P O’Bannon, M D , 650 Fifth Ave .Fort Worth 
Next meeting Feb 3—4, 1950, in Dallas 

Utah 

Utah State Radiological Society Secretary-Treas- 
iirer, Angus K Wilson, M D , 343 S Mam St , 
Salt Lake City Meets thud Wednesday, Jan- 
uary, March, May, September, November 

Virginia 

Virginia Radiological Society Secretary, P B 
Parsons, M D , Norfolk General Hospital, Nor- 
folk 7 

Washington 

Washington State Radiological Society Secre- 
tary Treasurer, Homer V Hartzell, M D , 310 
Stimson Bldg , Seattle 1 Meetmgs fourth Monday, 
October through May, at College Club, Seattle 

Wisconsin 

Milwaukee Roentgen Ray Society Secretary- 
Treasurer, Theodore J Pfeffer, M D , 839 N Mar- 
shall St , Milwaukee 2 Meets monthly on second 
Monday at the University Club 
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ROENTGEN DIAGNOSIS 


THE HEAD AND NECK 

PneuBioencepiialograpliy m the Diagnosis of Cere- 
bellar Atrophies Report of Five Cases L Uzman 
Am J Roentgenol 60 293-S02, September 19-18 
Pneumoencephalography is suggested as a useful 
procedure for an n; "fro confirmation of the diagnosis of 
primary cerebellar atrophv, demonstratmg a reduction 
in the size of the cerebellum m relation to the posterior 
tossa 

The reduction in the size of the cerebellum is not al- 
V i\ s m proportion to the intensity of the sjTnptoms 
nor does the apparent size of the cistema cerebello- 
medullans as seen on a lateral film necessarily gi\ e a 
true indication of the real size of the cerebellum in rela- 
tion to the posterior fossa Onl> a systematic studj of 
infratentorial air pockets in stereoscopic anteropos- 
tenor postero-antenor, and lateral vietvs mill giie a 
true picture of the size of these pockets, and therefore, 
an indication of the actual loss m cerebellar mass The 
chmcal diagnosis ma> thus be confirmed by pneumo- 
encephalographi but net er ruled out b> it 

The author describes his technic and giies the his- 
tones of 5 cases The symptomatology mas similar, the 
most common complaint being difficulty in malktng 
Cerebellar asjnergia djsmetna, and tremor mere 
present in all 5 cases, rainimall> m the arms but most 
conspicuouslj ra the leg= There mas a history of alco- 
holism in 2 patients , the other 3 mere * more or less con- 
firmed abstainers None had syphihs Pneumo- 
enct.phalograph% shomed enlargement of the cistema 
ccrcMloraedull'ins m all 5 cases In 1 case the mdi- 
\ndual foht could be seen outlined by subarachnoid air 
suggestive, in itself, of a diagnosis of cerebellar atrophj 
Eight roentgenogmms Eugen'e R Kutz, M D 
Baltimore (Md ) City Hospitals 

Calcified Intracranial Tuberculosis. H Stephen 
R eens J Pcdiat 33 328-335, September 1948 

The author calls attention to the rant> of calafication 
m tuberculomas of the bram and to the increased in 
tercst m the surgical treatment since it has been found 
that a fatal meningitis is not an invanable sequel of m- 
tcraention Diagnostically, calcified tuberculomas are 
of importance since thev present certain roentgenologic 
features mhtch mav permit their diS'erentiation from 
other calcifvang intracranial lesions These arc de 
scribed b\ \\ cinberger and Grant ( Am J Roentgenol 
47 525, 1942 Abst m Radiologj 40 102 1943) The 
calcifications van in size and number but arc more 
frequcntlv sobtarv Thc> usuall> hav e a homogeneous 
center but a serrated lace like angular margin In some 
lesions small calcium spicules and plaques seem to he 
separated from the mam center of calcification The 
tuberculomas may in this mav lose their compact 
structure becoming irregular m outhne and may var} 
grcatlj in thur dimensions Among conditions requir 
ing dificrentiation arc craniopharyngiomas angiomas, 
subdural hematomas and the calcifications of tuberous 
sclerosis and tovoplasmosis 

Clinical signs and symptoms of isolated calcified 
tubcrcnlom is depend on the site of the lesion In some 
cases a tuberculous meningitis nia> oaershadon all 
else in others symptoms rcftrablc to cerebral involve 
moot mav be absent All of the luthor s 3 cases trerc of 
this last type 


The first patient, a colored girl of twenty months 
showed no cerebral manifestations up to the time of her 
terminal illness though multiple areas of calcification 
were demonstrable roentgenologically and at autopsj 
The second patient was a fifteen-month old colored boy 
with both pulmonarj and osseous tuberculosis and four 
serrated calcified mtracranial lesions assumed to be 
tuberculomas m vaew of the characteristic roentgen 
picture and the findings m the lungs and bones The 
third case was that of a white child of -nine years with a 
large calcified lesion discovered incidentally and as 
sumed but not proved to be a tuberculoma 

Six roentgenograms Eugene R Kutz, M D 
Baltimore (Md ) City Hospitals 

Calcifying Epileptogenic Lesions Hemangioma 
Calcificans Report of a Case WDder Penfield and 
Arthur Ward Arch Keurol & Psychiat 60 20-36, 
July 1948 

In a six-year penod 12 pecuhar calcified neoplasms (or 
malformations) in the temporal lobe associated with 
epilepsy were studied by the authors in the Montreal 
Neurological Institute Five tumors were classified as 
hemangioma calcificans Of the 7 remaining cases 2 
were racemose hemangiomas, 1 a bony arachnoidal 
plaque, 2 proved to be post traumatic degenerative 
calcification of an mtercerebral hematoma, and 2 were 
beheved to be tuberculomas but were not v erified 

The present paper is devoted to hemangioma calci 
Scans This IS a non-specific term denotmg an angioma, 
not of the racemose type that is predisposed to peculiar 
degenerative calcification Basically the lesion is com- 
posed of vessels resembhng veins mterspersed capil- 
laries, and occasional atypical arterioles The vessels 
are usually thm-waUed though thickenmg due to 
h>ahne transformation was sometimes observed The 
thick--walled vessels are frequentlj thrombosed 

Positiv e roentgen diagnosis of hemangioma calcificans 
IS usually not possible Some of the authors’ cases 
showed small granules scattered through the tumor 
In 2 the calcifications appeared in circumscribed 
masses and the tumor resembled a calcified tubercu- 
loma, but m neither case was the peripheral outlme quite 
so irregular 

Twelve roentgenograms, 4 photomicrographs, 4 
photographs John R Hannan M D 

Cleveland Clinic Foundation 

Tumors of the Septum Pellucidum John D French 
and Paul C Buc} J Neurosurg 5 433—449, Septem- 
ber 1948 

The clinical and pathological data on 5 cases of tumor 
of the septum pellucidum are presented Three of these 
tumors (possibly 4) were subependymal astrocytomas 
and 1 was a cellular ependymoma Two tumors were 
resected 1 patient is alive and v ell eleven years after 
operation and the other for a much shorter time 

Thirty-one similar recorded cases are revuewed 
Only 3 (possibly 4) were successfully operated upon, and 
these all within the last five >ears GUomos of -various 
kinds were diagnosed microscopicall> m these cases, m 
6 instances the published matenal strongl> suggests 
that thc> Here subependymal astrocytomas The 
probable ongin of these vTinous tumors m the subepen- 
dymal plate IS discussed 


2S6 



Yol M 


AnbTUACTS oi Current Liti raturc 


287 


Tinnorsof tlii. M.ptnm pLllucKUmi cliicflv iffect >oiiiiK 
iduU-; The tlinic il nmmtcsl \lioiis of nil sp icl occupy - 
ing nns^cs of the ■septum pdlucicUiin ire siinil ir niul arc 
prcdoniimnlh the result of loc \l compression anil oh 
stniction The common s)mptoms are episodes 
chnncicnred h> head iche, occasion illj \isnaland inril 
disturlnnccs md less frectncntlj cat iplcetie like weak 
nc-ss, meat il distnrh inces, particularl> reliled to 
niemorv occasiomlh con\nlsions. less commonly un 
steadiness or weikness of inoeemcnl or nnmhness 
Predomnunt findings arc iiicntal defects, frequeiitU 
papilledema less comnionl\ parcscs, p iresthcsns, 
ataxia and defects of nio\ cineiit or tonus 

Rocntgciiographic studies arc frequently duignostie 
The tumors a\cre oecasiouull> xasu dired as circuin 
senhed areas of mere iscd densitj m the midhne well 
aboxc the sella turcica Caleification of the iicopl ism 
M-as present m 5 of 32 cases (where sufTicicnl data were 
included for e\"ihmtion) of which -1 were probably sub 
epend>anal istroc>tomns From such roentgen c\a 
dcncc, other calcified tumors of the midlinc, such is 
gliomas of the corpus callosum or menmgiom is of the 
falx, were considered frequently m the diagnosis 
Vcntnculogmphy, however tlispcllcd all doubts iii every 
case, showaiig dilated, separated lateral ventncles with 
biconcave medial borders 

Two roentgenograms 4 photomicrographs, 1 
tables 

One Hundred Cases of Miliary and Menmgeal 
Tuberculosis Treated wdth Streptomycm Paul A 
Bunn Am J M Sc 216 28G-316, September 1948 

Detailed iiifonnation is given on 100 patients wath 
acute disseminated miliary tuberculosis and tuberculous 
meningitis Treatment was initiated m the thirteen 
months subsequent to April 194G and all but one of the 
survivors had been followed to October 1947 Of the 25 
patients with combined miliary and menmgeal tubercu- 
losis, 4 were alive at the time of the report Of 43 with 
menmgeal tuberculosis alone, 16 survived and of 10 
wath acute miliary tuberculosis, in whom meningitis de- 
veloped durmg or after treatment with streptomycm, 3 
were living Of 22 patients ivith generalized miliary 
tuberculosis without menmgeal involvement 16 were 
alive There were thus 40 patients alive between four 
and fourteen months after initiation of treatment 

Roentgenographic evidence of pulmonary dissemina- 
tion in these patients commenced to clear after sixty 
days of treatment and frequently went on to complete 
disappearance 

Those patients having pulmonary dissemination of 
rmhary tuberculosis proved most responsive to strepto 
mycin, but the results in tuberculous memngitis are es- 
pecially noteworthy, since no other agent has proved 
able to lower the mortality appreciably below 100 per 
cent 

In an addendum the authors furnish a further follow- 
up of the 40 surviving patients Eight months after 
this paper was submitted for publication 15 of the 40 
had died Three of these were m the group ongmally 
desenbed as having miliary tuberculosis alone, but m all 
3 meningitis had developed Seven of those with 
meningitis had died, and 5 of those with combined 
miliary and menmgeal tuberculosis Fifteen patients 
remained free of tuberculosis or showed arrested disease 

Six roentgenograms, 9 tables 

S F Thomas M D 
Palo Alto Calif 


Aneurysm of Terminal Portion of Antenor Cerebral 
Artery O Siig-ir md M Tinsley Arch Neurol & 
Psychiat 60 81-85, July 1948 

Ccrcbr il aiigiognphy is cspeci illy valuable in the 
icciiritc loc ihz.itioii of intracrunnl aneurysms that 
otherwise might be difiicult to diagnose, more par- 
ticularly iiiieurysiiis at some distance from the circle of 
Willis 

The lilt iiors present a case in w Inch an aneurysm near 
the posterior extremity of the pericallosal branch of the 
ulterior cerebr il artery was identified on both diodrast 
and thorotrast angiograms The aneurysm was not 
Msiblc on cxplor itioii, but in view of the angiographic 
findings the vessel was occluded by clips The patient 
improved clinically and postoperative cerebral angio- 
gniiis show cd no filling of the anterior cerebral artery or 
the aiieiirysiii 

Two artenograins Joiix R Hannan AID 

Cleveland Clinic Foundation 

A Metastatic Lesion Simulatmg an Intracramal 
Aneurysm Everett F Hurtean J Ncurosurg S 
40 1-495, September 1948 

A case is reported which was diagnosed clinically, 
neurologically, and rociitgenologically as aneurysm of 
the left internal carotid artery wathin the cavernous 
sinus On the basis of the literature and the course of 
this case it was felt that arteriography ivas not indi- 
oited The patient died approximately one month 
after ligation of the left common carotid artery and two 
weeks following ligation of the left internal carotid 
artery in the neck Autopsy revealed an infiltrating 
idcnocarcinoma of the uterus which had metasta- 
sized to the nasopharynx, presumably by way of the 
paravertebral vems There were no other metas- 
tases The lesion in the nasopharynx had extended 
through the supra-orbital fissure and body of the 
sphenoid bone to fill completely both cavernous sinuses 

This case is offered as evidence that one may be misled 
by clinical signs and symptoms no matter how typical of 
aneurysm they may seem 

Two photographs 

Gargoylism II Study of Pathologic Lesions and 
Clmical Review of Twelve Cases Stuart Lindsay, 
Wilham Anthony Reilly, Thelma J Gotham and 
Richard Skahen Am J Dis Child 76 239-306, 
September 1948 

This IS a continuation of an earlier paper on gar- 
goyhsm m which the clinical observations in 18 cases 
were reviewed (Am J Dis Child 75 695 1948 Abst 
m Radiology 52 466, 1949) The authors now present 
the clinical and pathological observations at autopsy m 
8 cases and the clinical and surgical pathological find- 
ings in 4 additional cases Some of their conclusions are 

(1) The basic lesion is the mtracellular and extra- 
cellular deposition and storage of a substance giving the 
histochenucal reactions for glycogen (2) Certam his- 
tochemical data suggest that the glycogen may be com- 
bined with protein (3) Laboratory studies indicate 
that the glycogen storage process m gargoylism is not 
associated with demonstrable alteration m carbohy- 
drate metabolism as m true glycogenosis (von Gierke’s 
disease) (4) Widespread involvement of most tissues, 
mcludmg the nervous, cardiovascular, reticulo endo- 
thehal, endoenne, skeletal, and other systems, explains 
the protean climcal manifestations of the disease (6) 
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The kbions of gargoyhstn are similar to or identical 
wth some of those of the other macromolecular storage 
diseases of both endogenous and exogenous origin (6) 
Further, more precise histochemical, and enzymatic 
studies on the material stored in the tissues are indi- 
cated Combination of glycogen with a protein stored 
in the cytoplasm of the cells may explain the incon- 
sistent histochemical stammg reactions to date 
Twenty three illustrations 

Rontgen Ray Examination of the Paranasal Sinuses 
with Particular Reference to the Frontal Sinuses 
Solve Wehn Bnt J Radiol 21 431-437, September 
1148 

Fix e standard projections are used m exanunation of 
the nasal sinuses, and one special projection In the 
iirst position the patient is erect, his nose and forehead 
against the cassette, which is angulated 30 degrees 
toward the forehead The beam is directed horizontally 
The second position is similar to the first except that the 
angulation is only 20 degrees and the patient’s nose and 
chin art held against the cassette with the mouth open 
The third position is a direct lateral, with the patient 
erect The other two are submental-vertical projec- 
tions, one with the beam running directly through the 
mtenor plane of the face and the other with the head 
tilted so that the mandible falls in front of the frontal 
sinuses The sixth position, and one only occasionally 
used, is a direct lateral with the patient recumbent 
Evidence of pathological change must be looked for m 
IS man> different projections as possible Varying de- 
grees of sclerosis or thickness of the bone may simulate a 
p ithological process m the postero-antenor projections, 
p irticularly in the frontal sinuses These sources of 
error mil be picked up m the lateral and submento 
X ertical projections The special lateral recumbent pro- 
jection IS useful in the presence of a large amount of 
fluid and only a small amount of air 
Fifteen roentgenograms, 6 diagrams 

SXDNEX J Haw'ley, M D 
Seattle, Wash 

Knife Blade Traversmg Maxillary Antrum and Re- 
maining in Nose Six Years A J Vadala and Kenneth 
Somers Mil Surgeon 103 207-210, September 1948 
Tlic essentials of the case here recorded are covered m 
the title The knife blade traversed the maxillary 
antrum, transfixed the mfenor turbinate, and its pomt 
finallj pierced the superficial layers of the nasopharynx 
The patient was stabbed m 1941 , symptoms (headache 
and postuasal discharge) developed a year later, but the 
presence of the foreign body ivas not discoxercd until 
194C nhen it was demonstrated rocntgcnographically 
It was successfully remoxed a year later 

Post-Traumatic Granuloma of the Bony Orbit 
Simulating Tumour G Stuart Ramsey, H Wyatt 
I-aws J E Pntcliard and Harold Elliott Canad 
MAJ 59 200-211 September 1948 
Two cases of ‘ post traumatic granuloma’ of the 
bony orbit arc presented Radiologically the lesions de 
scribed can simulate any osteolytic lesion involving the 
frontal bone In the cases reported the original im- 
pression \\“is metastatic malignant tumor 

From a pathologic point of xacw bone trauma with or 
without fracture may result m hematoma formation 
within bone The stcnlc constituents of the broken 


down blood may act as a foreign body which may he 
dormant for a considerable period and be "activated” 
following a subsequent mjury or may cause a slow, 
steady reaction over several years The "reaction” 
results m a destructive, expansile tumor which is 
actually a chronic granuloma 

Seventeen illustrations, including 4 roentgenograms 
John DeCarlo, Jr , M D 
Jefferson Medical College 

Compression of the Cervical Spinal Cord by Herniated 
Intervertebral Discs Paul C Bucy, Robert F Hem- 
burger, and Harold R OberhiU J Neurosurg 5 
471-492, September 1948 

Four cases of compression of the spinal cord by 
median herniations of cervical intervertebral disks are 
presented The confusion of such cases with degenera- 
tive diseases of the spinal cord, such as multiple 
sclerosis, pnmary lateral sclerosis, and amyotrophic 
lateral sclerosis, and the differential diagnosis are dis- 
cussed 

Median herniations of cervical mtervertebral disks 
are charactenzed predominantly by spasticity and 
hyperrefiexia in the lower extremities and by unsteadi- 
ness of gait Sensory changes are commonly mild or 
absent Pam, tenderness, and stiffness of the neck are 
uncommon There may be paresthesias and muscular 
weakness and awkwardness m the upper extremities 
Evidence of obstruction of the spinal canal (Quecken- 
stedt’s sign) is not present in many cases The spinal 
fluid is normal except for a moderate elexration of the 
protein content m some cases Myelography with 
hpiodo) or pantopaque will reveal an obstruction or de- 
formity m a majonty of cases, hut not all 

These herniations are best removed transdurally 
through a bilateral laminectomy of at least two verte- 
brae The outcome of such operations in early cases 
should be excellent but in severe cases of long duration 
poor results have not uncommonly been reported 

Nine roentgenograms, 1 drawing, 4 photomicro- 
graphs 

THE CHEST 

An Analysis of Variations in the Bronchovascular 
Pattern of the Right Upper laibe of Fifty Lungs Ed- 
ward A BoydenandJ Gordon Scannell Am J Anat 
82 27-74, January 1948 

The authors describe the prevaihng mode of branch- 
ing of the upper lobe bronchus as well as its most strik- 
ing vanations, and the prevaihng pattern of the 
arteries and veins, as determined in complete dissec- 
tions of 50 lobes They conclude that the gross struc- 
ture of the right upper lobe is extremely variable To 
comprehend it, one must know not only the prevailing 
bronchial and vascular patterns but also the trends of 
their variation 

Eight color plates, 4 tables 

Case of Unilateral Pulmonary Agenesis with Ipsi- 
lateral Absence of the Diaphragm Gregers Thomsen 
Acta radiol 30 191-196, September 1948 

Only fifty or sixty cases of pulmonary agenesis have 
been reported in the literature most of which were seen 
at autopsy The left lung is absent twice as often as 
the nght Death usually occurs at an early age, from 
pneumonia Developmental defects m other organs are 
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coininon nccoiiipnninicnts of pulmoinr> ngciicsis, they 
include congLiiilal lieirt i‘-c, uinlutcril ninldcvdop 
nient of Ihc kidnc>, 'itrusiii of llic anus, defects in the 
coiUralaterd lung, and nnoinahes of the \crtcbnil 
colunni In the else reported by the author, there n is 
defectise development of the left diaphragm 

The piticnt nas a 30 year old female siilTeniig from 
dyspnea and cymiosis on effort Roentgen cvatnin i- 
tion re\ ealed a liomogcneous density o\ cr the entire left 
hcmithora\, a\hich contained the stoinaeh and left 
colon, a\ith absence of the left diaphragm Since 
bronchoscopy and bronchography' were refused by the 
patient, toinography was resorted to, it revealed no 
caidence of a left main stem bronchus 

Tiac roentgenograms W C Gallo, M D 

Indiana University 

Late Postoperative Pulmonary Atelectasis A Syn- 
drome of Late Spastic Atelectasis of the Left Lower 
Lobe, Associated with Acute Segmental Colonic 
Dilatation Mariano R Castes, and Egidio S Mazzei 
Prensa med argent 35 1577-15S2, Aug 13, 1048 
(In Spanish) 

Acute pulmonary collapse may involve all or part of 
a lobe or a lung The involved zone loses its gaseous 
content and is reduced considerably in volume The 
two fundamental mechanisms arc exogenous compres 
sion and bronchial obstruction This mechanism may 
act to produce an acute atelectasis (bronchitis, pneu- 
monia, hemoptysis, injection of contrast substances in 
the bronchi) or as a chrome process (bronchiectasis, 
tumors, tuberculosis) Acute collapse is indicated sub 
jectively by pain at the level of the affected hemi- 
thorax, with superficial respiration, and dyspnea of 
variable intensity, objectively it is manifested by re- 
traction of the corresponding thoracic wall, with hmitn- 
tion of expansion and at times dislocation of the 
mediastinum tow'ard the affected side, and by weakness 
or absence of sounds of vesicular breathing and reso- 
nance of the voice 

Radiologically one sees a homogeneous opacification 
of variable density, dislocation of the heart and medias- 
tmum toward the affected side, pendulum movement of 
the heart and mediastinum in rhythm with respiration, 
depression of the thoracic wall, diramution of the inter- 
costal spaces, elevation of the diaphragm on the affected 
side, diminution or repression of respiration 

This paper is limited to a discussion of the postopera- 
tive atelectasis which may supervene in a patient with 
normal respiratory apparatus Postoperative atelec- 
tasis may occur immediately after any kind of surgical 
mtervention, no matter what the type of anesthesia 
Immediate causes include diminished pulmonary ven- 
tilation, inadequate bronchial drainage (modified by 
certam conditions due to the effect of the anesthetic on 
the patient), position of the patient dunng the opera- 
tion, and type of surgical intervention An abdominal 
incision often disturbs the abdonnnal muscles which 
take part m normal respiration and reduces the vital 
capacity and the effectiveness of cough Spinal 
anesthesia may cause motor paralysis as high as the 
fourth thoracic segment with paralysis of some of the 
intercostal muscles and reduction of pulmonary ven- 
tilation, with resulting bronchial stagnation 

The authors cite 30 cases, postoperative atelectasis 
appeared m 9 cases on the first day in 13 cases on the 
second day in 6 cases on the third day, and m 1 case 
each on the fourth and fifth day 


A further consideration involves bronchial constne- 
(loii, which has been studied under the name of 
“spistic alclcctisis,” or "reflex atcltctasis ” The 
authors report 2 cases observed following cholecystec- 
tomy for gallstones, which differ somewhat from any 
previously reported, m the coexistence of atelectasis of 
the left lower lobe wath acute functional dilatation of the 
colon in individuals w itli chronic constipation Neither 
patient had suffered from any anxiety before the surgical 
operation, nor from a cold or acute or chronic bronchitis 
Nor was there any evidence of infection in the mouth or 
pharyaix Operation was done under general gas 
anesthesia, with no unusual difficulty The postopera- 
tive course was normal until the ninth day m one case 
and the fifteenth in the other, when there developed 
an acute functional dilatation of the colon accompanied 
by pulmonary atelectasis involving the left lower lobe 
The clinical subjective functional objective, and radio- 
logical pictures of pulmonary atelectasis were absolutely 
typical In each case involution occurred within four 
or five day’s wathout any special treatment for the 
atelectasis, the treatment being directed only to the 
acute functional dilatation of the colon Expectoration 
was not present at the onset, at the peak, or in the de- 
cline of the atelectatic process 

Differential diagnosis had to be made from pulmonary 
embolism or infarct, m neither of these cases was there 
any antecedent phlebothrombosis in the extremities, 
sanguineous expectoration, or pulmonary dulness pro- 
longed over several days On the contrary, the pul- 
monary process was afebnle 

The authors believe that the pathogenesis of these 
two cases was directly connected with the acute func- 
tional dilatation of the colon by stimulation of the 
syrapathetics, for the folloivmg reasons (1) functional 
disturbances of the colon usually affect that portion of 
the large bowel lying in the left upper quadrant of the 
abdomen, (2) the left lower lobe is most directly in 
contact xnth this section of the colon, (3) complete in- 
volution of the atelectasis followed treatment ex- 
clusively and effectively dweeted towrard the abnormal 
colon 

Two roentgenograms James T Case M D 

Chicago, 111 

Radiological Determination of the Level of the 
Diaphragm in Emphysema M Grossmann and H 
Herxheimer Bnt J Radiol 21 446-448, September 
1948 

There has been heretofore no accurate method of 
indicating the degree of emphysema from roentgen 
exammation, though this is often of considerable im- 
portance A method is offered which iviU give a reliable 
indication of the diaphragmatic elexation and excur- 
sion, indicating thereby the degree of emphysema 
Fifty eight subjects were measured by this method, 8 
normal, 6 obese, 7 with heart disease, and the remainder 
with chmeal evidence of emphysema 

Three measurements are made on each patient, the 
maximum height of the dome of the diaphragm above 
the iliac crest at inspiration and at expiration and the 
length of the trunk (distance from the tuberosity of the 
i^hiuin to the acromion process) The measurements 
of the diaphragm heights are best made at the fluoro- 
scope, as the end points of the excursion can be ob- 
served Sometimes the diaphragm is flat at mspuation 
In this mse the measurement is made to the point per- 
pendicularly under the crest ed'^ 
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From these measurements two quotients are ob- 
tamed the ratio of the highest level of the dia- 
phragm to the length of the trunk, the ratio of 
the lowest level of the diaphragm to the length of the 
trunk 

The mean quotients for the normal subjects were 
high level 0 47 , for the low level 0 35 For the patient 
vath shght emphysema the mean quotients were high 

0 44, low 0 31 In the patients with moderate and 
severe emphysema the high was 0 34 and the low 0 27 
ihere was excellent correlation throughout the senes 

1 he obese patients and those with heart disease were 
inihm normal hmits 

One table Svdne\ J Hawley, M D 

Seattle, H ash 

Cystic Disease of the Ltmg Edward J McGrath 
ind Marcus J Magnussen Arch Surg 57 427-433, 
September 1948 

The authors report 16 cases of cystic disease of the 
lung, in all of which medical aid was sought because of 
problems directly related to the disease Duration of 
symptoms was from five weeks to thirteen years, and 
the age range from three and a half to fifty years 
Vanous imtial diagnoses had been made, but in only one 
case did roentgen examination fail to produce confirma- 
torj evidence of cystic disease Cysts filled with air 
alone and those which had been evacuated by operative 
drainage appeared on the roentgenogram as spherical or 
ovoid areas delmeated by a thin but well defined opaque 
wall beyond which the pulmonary tissue was compara- 
tively normally translucent The cysts tended to retam 
tliar sphencal or ovoid contour in both anteropostenor 
and lateral projections whether air-beanng, fluid filled, 
or both When the fluid-filled cyst was aspirated, it was 
found helpful diagnostically not to attempt complete 
evacuation and to replace the flmd withdrawn partially 
with air Then, by positional roentgen studies, in- 
cluding those m lateral decubitus, it was possible to out- 
line the cyst satisfactonly Finally, where the cystic 
nature of the lesion w-as not obvious in routine roentgen 
studies, bronchography was helpful, showmg elongation 
and displacement of the bronchi by the cy st 

Four tables Lewts G Jacobs MD 

Oakland, Cahf 

Medical Surveys for Pulmonary Tuberculosis 
Sidney A Bntten and Carl J Heisser H S Nav M 
Bull 48 332-641, July-August 1948 

Continuing previous studies by Bntten and his 
associates (see, for example, U S Mav M Bull 46 
936 1946) the authors emphasize the usefulness of chest 
surveys m the nuhtary service pomting out that if pre 
service films had been available for aU personnel, and if 
the interpretation of those films had been perfect the 
number of cases which were picked up later ou would 
havx been cut to half 

The present study covers 4,234 survey reports and in- 
cludes an analysis of the findings of the boards of 
medical survey, wath an attempt to evaluate the EPTE 
(existing pnor to enbstment) status of the examinees 
It IS pointed out, also that further clinical and radi- 
ological study is necessary on those patients who show 
cvadcncc of suspicious lesions by the survey method 

S F Thomas M D 
Palo Alto Cahf 


Closure and Healmg of Tuberculous Cavibes John 
Loesch Am Rev Tuberc 58 322-334, September 
1948 

The author reports postmortem studies on four 
patients in whom roentgenographic observation had 
previously demonstrated the closure of tuberculous 
cavities (five cavities in all) In two instances the 
cavities were found to have been converted mto closed 
inspissated foci containing variable amounts of cal- 
cium 3Tiese had been treated by pneumothorax It is 
probable that cavities which close by bemg transformed 
into mspissated foci will remam as such for the duration 
of the patient’s life Though they may shrink m size 
over a period of years, their replacement by scar tissue 
probably takes place but rarely 

Eight roentgenograms, 1 photograph , 7 photormcro- 
graphs, 1 schematic drawmg, 1 table 

L W Paul, M D 
University of Wisconsin 

Accuracy of Roentgen Determination of Achvity of 
Minimal Tuberculosis Carl C Btrkelo and Paul O 
Rague Am J Roentgenol 60 303-314, September 
1948 

Seven hundred and stxty-five cases reported roent- 
genologicaUy as nummal tuberculosis by the Detroit 
Department of Health were followed for two to five 
years to determme the accuracy of the ongmal diag- 
nosis Cntena of activity during this period were (1) 
change m the roentgen appearance of the lesion, (2) 
positive sputum, (3) hospitalization, (4) therapeutic 
procedures, (5) death 

Excludmg 66 cases ongmally reported as of “ques- 
tionable activity’’ the activity was correctly determmed 
from the original roentgenogram in 86 43 per cent of the 
cases Of 572 cases originally reported as “minimal 
inactive tuberculosis,” 489 remained mactive during the 
follow-up period, while of 127 cases reported as “mim- 
mal active,” only 13 showed no activity The percent- 
age of accuracy for the first group was thus 85 5 and for 
the second 89 75 

An analysis of the 83 "mistakes” among the cases 
ongmally called mactive yielded httle useful informa- 
tion In four mstances it was felt that the imtial read- 
ing had been incautious In two more the error was be- 
lieved to result from attemptmg to deter min e activity 
from the 4 X 5-mch film In 77 cases it was felt that 
the initial film would still be read as ‘ mactive ” It was 
noted that 24 per cent of these ‘errors” became 
evident some time after the second year of observation, 
indicating that mactivity for two years cannot be con- 
sidered entirely ‘safe ’ and that follow-up at regular 
intervals must be continued for an indefimte period 

Sixteen roentgenograms, 4 tables 

Robert Darner, M D 
Baltimore (Md ) City Hospitals 

Loeffier’s Syndrome and Pulmonary Infiltrations 
Accompanied by Peripheral Eosinophiha. John C 
Ham and Walter T Zimdahl Ann Int Med 29 
488-509, September 1948 

Prehmmary to the presentation of their own cases, 
the authors review Loeffler s observations on the syn- 
drome which bears his name, calling attention to the five 
characteristics vhich he emphasized (1) infiltrations 
shown by roentgenogram, (2) fleeting and changmg 
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dnnciir, ( J) to'Jiitophili i, (-4) imld (kgrcc of illness, (5) 
short (luritioit 

Thae n^cs sIiowiiik pulinotnrj iiiflltritions nnd 
blood eosinopliili i irc reported 1 he first ense h id o 
long slonnj course \\lnch did not resemble the Ijpicil 
Loefllcr sjndroinc In the se-cond cise the course w-is 
less sc\erc but quite protrictcd, with nn onset suggest- 
ing nngin i pcctons The third Ind n prolonged course 
mill luo episodes of puliiionnrj infiltmUoii ind 
eosinophili i it \\-vs the only one of the three m which 
there lens nn illcrgic background 
The coinbin ition of pulmonary infiltnitioii nnd 
cosinopluln maj appear in any age group, from in- 
fanej to old age In some eases the course has I>ccn \ cry 
stonnj , as illustntcd by the authors’ first ease The 
condition has occurred m association with definite 
asthmatic iciidcncics or other specific nllcrges, with 
Lndanieba histolytica infection and other parasites such 
as Fasciola hepatica, Ascaris liniibnroidcs and tnehmo- 
sis, with cutaneous helminthiasis and wath brucellosis 
It IS thus nn unusual response of the body tissues occa- 
sionallj seen in inanj difTcrcnt conditions, with or 
watliout the manifestations generally considered to be 
allcrgc 

Pcnartcntis nodosa, Hodgkin’s disease, and eosino- 
philic leukemia must be considered in the difTcrcntml 
diagnosis, but usually can be ruled out by the clinical 
course Pulmonary tuberculosis must also be con- 
sidered, and wath this in vnew the patient should be care- 
full> followed 

Eight roentgenograms, 3 tables 

Stephen N Tager, M D 
Danville, 111 

Recurrence of Coccidioidal Cavities Following Lobec- 
tomy for a Bleeding Focus David Krapin and Francis 
J Lovelock Am Rev Tuberc 58 282-290, Septem- 
ber 1948 

Persistent hemorrhage is considered one of the indica- 
tions for lobectomy m coccidioidomycosis The 
authors report a ease m a 21-ycar-old white male with 
a cavity in the apex of the nght lung Because of re- 
current bleeding, pneumothorax was instituted, but 
this failed to cause collapse of the cavity because of ad- 
hesions Lobectomy ivas done and recovery from the 
operation ivas uneventful Approximately a year later 
there was a recurrence of the disease, with cavitation in 
the remaining lung on the right This was treated by 
thoracoplasty, which resulted in a satisfactory collapse 
It IS felt that this latter procedure is to be preferred over 
lobectomy when closure of coccidioidal cavities is re- 
quired 

Two roentgenograms, 1 photomicrograph 

L W Paul, M D 
University of Wisconsin 

Intracranial Metastases of Primary Pulmonary Car- 
emoma A Diagnosbc Difficulty Michael B Shunfcin 
Cahforma Med 69 224-229, September 1948 

Carcinoma of the lung metastasizes more frequently 
to the bram than any other neoplasm the incidence of 
cerebral metastases in reported autopsy senes bemg 16 
to 30 per cent The spread is probably ma the blood 
stream Because the predominant symptoms may be 
referable to the central nervous system, these lesions 
may present a difficult diagnostic problem Roentgen 
examination of the chest will show the presence of a 


puliitoimrj cimiigc m sonic 05 per cent of the cases, 
suggesting further studies upon which a diagnosis may 
be based 

Two cases arc presented iii which tlic symptoms and 
signs were pnmanly those of the intracranial lesion and 
the chest roeiitgcnograins w ere interpreted as indicating 
tuberculosis Even the operative diagnoses were 
erroneous, a diagnosis of papillomn of the choroid 
plexus being made m one case and of fibrous astrocy- 
tomn 111 the other Only at necropsy was a correct 
di igiiosis readied — pninary lung carcinoma wath intra- 
craiinl metastases 

Two rociitgciiognms, 3 photomicrographs 

Maurice D Sachs, M D 
Cleveland, Ohio 

Surgical Removal of Unsuspected Mediastinal Lym- 
phoblastomas Report of Four Cases and a Review of 
the Literature Byron H Ewins and Cameron Haight 
Arch Sitrg 57 307-323, September 1948 

Single unilateral circumscnbed mediastinal tumors 
of l>Tnphoblastic ongin are infrequently encountered 
Rocntgcnologieally thc> closely resemble dermoids and 
teratomas A prehminarj test dose of radiation pnor to 
operation may provoke a significant response, but in 
some cases regression is not sufficient to indicate the 
diagnosis 

Four cases arc reported In all, the preoperative im- 
pression was dcnnoid cyst, though in one the possibility 
of lymphoblastoma ivas suggested In none was a tnd 
dose of radiation administered In two the operative 
diagnosis was Hodgkin’s disease and m two lymphosar- 
coma One patient — inth Hodgkin's disease — died 
more than seven years after operation The others were 
alive at the time of the report, apparently without re- 
currence, after periods of five, four, and two and a half 
years 

Six previously reported cases of mediasbnal Hodg- 
kin’s disease wath apparent complete removal are re- 
viewed 

Fifteen roentgenograms, 4 photomicrographs 

Leivis G Jacobs, M D 
Oakland Calif 

Pulmonary Adenomatosis A Report of Three Cases 
George W Drymalski, J Robert Thompson, and 
Henry C Sweany Am J Path 24 1083-1093, 

September 1948 

Three cases of pulmonary adenomatosis diagnosed at 
operation or autopsy are reported One had undergone 
mahgnant change 

There are no distinguishing clmical features of pul- 
monary adenomatosis Roentgenologically the con- 
dition simulates tuberculosis, caranoma, or pneumonia 

One photograph, 5 photomicrographs 

Pulmonary Vascular Obstruction Due to Sarcoid. 
Wilham Harbm, Jr , and Edward Bosworth J M A 
Georgia 37 337-340, September 1948 

Since It IS not generally known that sarcoid can cause 
sufficient pulmonary vascular obstruction to lead to 
nght heart failure, the authors report this case. 

The patient was known to have sarcoid over a penod 
of five years dunng which there was a gradual develop- 
ment of nght heart failure, eventuating in death At 
autopy the lungs were found to contain enormous 
numbers of microscopic sarcoid nodules Other con- 
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ditions commonlv confused 'with sarcoid -were ruled 
out 

Three illustntions including 1 roentgenogram 

Z\c F Evdress, At D 
Pontiac, Alich 

Syphihhc “Tumor” of the Right Bronchus Case 
Report A R Judd Ann Otol , Rhm &- Laryng 57 
S5S-S6S, September lf)-tS 

The authors present a case of siTihilitic tumor 
(gumma) ansmg in the right stem bronchus The 
patient was a dT-i ear old man with a four-plus Wasser- 
niann reaction, complammg of difhculty in breathmg 
and a cough productiae of mucus and mucopurulent 
sputum, but no heniopt'csis The admission roentgeno- 
gram ■was suggcstiae of atcpical pneumonia, showing 
right hilar dcnsitv -with nodular infiltration m the 
lower hah of the right lung A second film obtamed 
tliree weeks liter showed complete obliteration of the 
right lung field up to the second nb anteriorly and abo\ e 
this le\-el a diffuse mfiltration shghtli more dense than 
that formcrli seen m the lower part of the lung The 
trachea, heart, and mcdiasbnum were drawn to the 
right The interpretation was 'an atelectatic lesion 
due to bronclual obstruction ' ’ A bronchoscopic exami- 
nation was then done, rei ealing a mass of tissue filling 
the right main bronchus and extending into the lower 
tracliea As much of the mass was remoa ed as bleed- 
ing permitted with a presumpUi e diagnosis of primary 
bronchial carcinoma -A •week later most of the remam- 
ing tissue was remo% ed and a rmcroscopic diagnosis of 
syphilitic granuloma was made. -A film obtained fol- 
lowing rcmoi"!! of the obstructing mass and institution 
of antisyphUitic therapv showed absorption of the preci- 
ous infiltration and renewed aeration oirer the nght lung 
field, •with little tracheal shift Marked chnical un- 
proa cmcnt was also noted 

Thic case is believed to represent a unique occurrence, 
without counterpart in the htcrature. Distant svphi- 
htic lesions a ere apparentlj absent except that the aorta 
appeared to show an increased arteriosclerotic change 
watli saccular enlargement of the ascendmg portion 
Three roentgenograms, 1 dimwing 

Stephen N Tager M D 
Dannlle D1 

Amebic Pleural Effusion. Case Report. Gordon 
McHardv and Dono\-an C Broivnc Gastrocnterologv 
11 3C>t-3CiCi, September lb4S 

An interesting instance of amebic pleural effusion 
assumed to be embolic from an intestinal focus without 
other demonstrable extn-intestinal amebiasis is re- 
ported The pov^lblht\ of an amebic interstitial pneu- 
monitis could not how e\ cr be ciituelv ruled out 

Analysis of Malformations of the Heart Amenable to 
a Blalock-Taussig Operation Helen B Taussig 
Am Heart T 36 321-333 September l*t4S 
The Blalock-Tau^iC operation is designed to increase 
the circulation to the lungs m persons who haia: an in- 
adequate puliiionan blood flow The objective is to 
•iiimmil strain ou the heart and to give an ade 
/ cNccsvn e pulmonan blood flow 

j 1 1 ha\ c been e^labhshed to determine the 

o' opentmg for an\ unusual cardiic 
' ) the pnmarv diflicuUi must be lack 


of adequate pulmonary blood flow, (2) a suitable pul- 
monary arterv must be present to which to anastomose 
the svstemic artery- , (3 ) a systemic artery must be ai-ail- 
able for anastomosis , (4) there must he a sufficient dif- 
ference m pressure between the sy-stemic and pulmonic 
circulations so that blood will flow from the aorta to the 
pulmonarv arten , (5) the structure of the lungs must 
be such that the patient can survive the collapse of one 
lung and the occlusion of one pulmonary artery, and 
(6) the structure of the heart must be such that it can 
adjust to the altered circulation 

E'^enence has sho'wn that patients ■with a tetralogi 
of Fallot can adjust to the changes m the circulation fol- 
lowing operation Other types of malformation which 
haxe been improxed are those with a cardiac contour 
similar to that of a tetralogy of Fallot wath left axis de- 
yaation, partial rotation of the heart on its axis, pos- 
sibly “pure” pulmonary stenosis and an auricular septal 
defect, and a few unusual arrhythmias 

Progressive cardiac enlargement following surgery 
has been rare About 30 per cent of the patients have 
shown no demonstrable cardiac enlargement, while 
another 30 per cent haya: shown some enlargement dur- 
ing the first three weeks after operation but none there- 
after Thirty per cent showed some cardiac enlargement 
during the first six months following surgery but no fur- 
ther increase. 

Present evidence indicates that in most instances an 
adequate pulmonary blood flow can be attained by the 
use of the subclavian artery for the anastomosis and 
that the degree of enlargement is less than when the 
innominate artery is used 

The author discusses the density of the hilar shadows 
in relation to collateral circulation and the ■yalue of 
angiography for demonstmtiDn of the pulmonary artery 
Four tables Hen-r\ K TAaT-OR hi D 

New York, N Y 

Congenital Tntnispid Atresia Associated yyith Inter- 
anncular and Interventricular Septal Defects J B 
hliale A L hlUlard, T J Beno, and G S Custer 
-Am Heart J 36 43S— 142, September 194S 

The authors report m detail a case of congemtal tn- 
cuspid atresia, ■with associated mterauncular and mter- 
yentncular septal defects, mcludmg the necropsy find- 
ings 

Tricuspid atresia should not be confused with other 
congemtal anomahes In the cyanotic group, it is the 
only lesion which giyes a left axis deviation and is 
thereby easily distingiushed from cases of tetralogy of 
Fallot Also, the roentgenogram is characten 
showing absence of the conus shadow 

Tncuspid atresia is relatiy ely rare. This is said to be 
the fortv-first case to be reported 
One roentgenogram, 3 photographs 

Henr\ K Taylor hi D 
New A^ork, N A” 

Movement of the Mitral Ring in Cases of Pathologic 
Changes m the Left Ventricle Especially Within the 
Posterior Papillary Muscles Hcnmng Odqyast Acta 
radiol 30 182-100 Sept 30 1948 

The author has studied the moy ement curves of calci 
fied cardiac vaKes and annulus fibrosus by means of 
cincroentgenograpbv and concludes that the condition 
of the he.art muscle as well as the localization of the 
calcific ition delermmes the moy ement curyc 
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If the uuiulus fibrostis of the mitnil W\c i<? calcified 
and the heart is otheruisc iiiiiiiip iircd, the initrd niig 
Cocs down and up in a rcctihnc.ir course If there arc 
patholORic chanRcs in the posterior group of p ipillar> 
muscles, inchidiiig tlie posterior \-ciilricul ir wall, a 
lack of CO ordination occurs m the innseiilar contrac- 
tions, iiid the course of inosxiueiit is triangular (at the 
end of sa stole, the nutrrl ring moves autcrol itenilly) 
Seven rocntgeiiognnis, 2 drawings 

M M Manalan, M D 
Indiana University 

THE DIGESTIVE SYSTEM 

Radiological Aspect of the Normal Esophagus In 
Nursing Infants M M denchini, J Roca, and T 
Banzas Prensa nied argent 35 1098-1009, Aug 

27, 1948 (In Spanish) 

To stud> the iionnal asophagus m the infant, the au- 
thors adinnustcred the opaque medium (diluted as mueh 
as possible without ciidangcniig its opacity) wath an 
ordinary nursing bottle and examined the child in the 
vertical position 

The filled esophagus appc.ircd as an opaque baud oc- 
cupying the rctrocardiac space It differed from the 
adult esophagus only m its narrower caliber As age 
advances this difference disappears, and in the last 
months of the first year of bfc the shadows are praeti- 
cally similar m the infant and in the adult 

The tendency of the nursing child to swallow air is 
well known and the bubbles of air passing down the 
esophagus should not cause errors of interpretation 
During swallowang there is in many eases a widening of 
the extremity of the esophagus just above the hiatus 
This area corresponds to the phrenic ampulla of the 
adult and the finding should not be considered patho- 
logical 

Five roentgenograms James T Case M D 

Chicago, 111 

Diverticula of the Stomach Carlos Bononno Uda- 
ondo, Manuel A Casal, and Victonno D’Alotto 
Prensa med argent 35 1769-1765, Sept 10 1948 

(In Spanish) 

Up to 1937, 106 cases of gastric diverticula had been 
published The authors have found 9 cases in recent 
years at the National Institute of Gastroenterology in 
Buenos Aires Seventy five per cent of these divertic- 
ula were in the infracardiac region or m the upper pole 
of the stomach They are rounded and variable in size 
Some are wide and have a short pedicle, others have a 
narrow commumcation which is scarcely discernible 
The regional rugal folds converge toward the site of the 
diverticulum The fundus is generally found free in the 
pentoneal cavity Diverticula m the pylonc zone are 
larger Those localized on the lesser and greater curva- 
tures are rare Endoscopy is of little diagnostic value 
m most cases The circular diverticular orifice of the 
diverticulum is usually covered by marginal rugous 
folds 

Eleven roentgenograms James T Case, M D 

Chicago, 111 

Direct Demonstration of Perforated Ulcers J 
Fnmann-Dahl Acta radiol 30 177-181, Sept 30 
1948 

In 268 cases of perforated ulcer, the plain roentgeno 
grams showed a mche m 8 per cent Some of the diag- 


noses were made in retrospect, and some prcopcratively 
The gas in the stomach acts ns a contrast medium, filling 
the crater, whicli may be fairly well demonstrated on 
the film The ulcers most readily seen were those on 
the lesser curvature at or above the iiicisur i or in the 
diiodeiinl bulb The best position for their demonstra- 
tion was in left latcnl recumbency In this position a 
piicumopcntoiicuiii also appears distinctly, since the gas 
moves toward the pyloric region wath the greatest 
chance of penetration into the abdominal cavity In 
other cases the gas may fill the niche and be fairly well 
dcinonstratcd in the ordinary upright or even the su- 
pine position 

Fite roentgenograms R DATZttAN, M D 

Indiana University 

An Unusual Complication of Miller-Abbott Intuba- 
tion Report of a Case Joseph E Caruolo New 
England J Med 239 396-397, Sept 9, 1948 

A case is reported in which an attempt to withdraw a 
MiIler-Abbott tube introduced for therapeutic purposes 
led to senous respiratory difficulties and moderate cya- 
nosis Inspection of the pharynx showed wnthm it 
a knotted mass of tubing lying against the pos- 
terior wnll The case emphasizes the importance of 
roentgen and fluoroscopic control of intubation, which 
would certainly have prevented the complication 
One photograph 

Tuberculosis of the Stomach and Duodenum 
Herman TV Ostrum and William Berber Am J 
Roentgenol 60 315-322, September 1948 
Tuberculosis of the stomach and duodenum is un- 
common The pathogenesis is discussed and the follow- 
ing probable routes of infection are mentioned (1) di- 
rect infection through the mucosa , (2) the blood stream , 
(3) the lymphatics, (4) spread from contiguous struc- 
tures, especially the lymph nodes Although there have 
been many theories advanced to explain the ranty of 
the condition, none has been proved 

The gastnc lesion is most often ulceration, smgle or 
multiple, usually occurrmg along the lesser curvature 
m the prepylonc region The second most common 
lesion m the stomach is the prohferative or hypertrophic 
type, with invasion of the gastnc wall, often with tumor 
formation This lesion is most often confused with 
caremoma All vaneties of lesions have lymph node 
involvement, which may dominate the picture 

The duodenal lesion may be the result of a gastnc 
lesion which has invaded through the pylorus into the 
duodenum The second or third part of the duodenum 
may be mvolved This occurs more frequently m tu- 
berculosis than in peptic ulcer 

Tuberculosis of the stomach and duodenum may 
occur with or without tuberculosis elsewhere m the 
body Approximately 10 per cent of the cases are 
associated with gastnc carcinoma 
The roentgenographic findings are not pathogno- 
momc, though some authors have reported findmgs 
which they believe to be suggestive 
The authors present three cases in which the chief 
pathological characteristic was the presence of ulcera- 
tions and fistulous tracts Although fistulous tracts 
were not diagnosed roentgenologically m these cases 
visualization of such fistulae should make the examiner 
suspiaous of tuberculosis Some of the findings other 
than fistulous tracts which may lead to a suspicion of 



294 


Abstracts of Current Literature 


August 1949 


tuberculosis are extensiou of a lesion from the stomach 
to the duodenum and evidence of extrinsic pressure 
upon the digestive tract due to enlargement of the gas- 
tric lymph nodes 

Ten roentgenograms Eugbnk R Kutz, M D 
Baltimore (Md ) City Hospitals 

Failure of Rotation of Mid-Gut Loop Gregory L 
Robillard, Wilham J Fusaro, and Celso R Garcia 
Am J Surg 76 332-337, September 1948 

The authors report failure of rotation of the mid-gut 
loop, as seen m a 14:-year-old white boy This case is 
umque in that the patient had had no digestive symp- 
toms up until one week before admission When first 
seen, he was complammg of severe epigastric and lower 
abdommal pam and nausea Soon afterward he began 
to vomit undigested food particles forcefully Exami- 
nation revealed lower abdommal tenderness, most 
marked over the right lower quadrant The tempera- 
ture was 100° F , pulse 84, respirations 20, white blood 
cell count 15,000 with 82 per cent polymorphonuclears 
A diagnosis of acute appendicitis was made and surgery 
was performed At operation, the small mtestine was 
found in the upper abdomen, encapsulated m a mass the 
size of a football This was reduced and recovery was 
uneventful until the tenth postoperative day, when the 
patient experienced a recurrence of severe epigastric 
pain and again began to vomit undigested food An 
emergency laparotomy revealed the small bowel m- 
volved m an internal hermation which was causmg in- 
testinal obstruction Exploration at this time showed 
the cecum to be anomalously placed in the epigastnc 
region overlying the bodies of the dorsal vertebrae 
The ascending and transverse colon were situated along 
the left border of the dorsal vertebrae from above 
downward toward the pelvis, then extending upward to 
join the descending colon at the splemc flexure The 
descending and sigmoid colon were normally placed 
Numerous adhesions were found m the region of the 
hgament of Treitz The hermation was reduced, an 
appendectomy with lysis of numerous adhesions, was 
performed The patient made an uneventful recovery 
except for a bnef episode of influenzal memngitis, which 
rapidly subsided A gastro intestinal senes made be- 
fore discharge from the hospital revealed the anomalous 
position of the cecum, ascendmg and transverse colon 
The films are reproduced to good advantage. 

The authors give a bnef review of the hterature and 
point out that failure of rotation of the gut in the second 
stage often produces volvulus shortly after birth, when 
the motor activity of the mtestine sets m This diag- 
nosis should be suspected when vomiting occurs m the 
first fen days of life in contradistmction to pylonc steno- 
sis, m which the onset is usually after a week In addi- 
tion, there is no bile in the vomitus in pylonc stenosis 
X-raj examination mil help determine whether the 
difficulty is on the basis of duodenal atresia In a 
smaller group of patients symptoms may not appear till 
later m hfc 

Four roentgenograms Paui, W Hoffert, M D 
University of Pennsylvania 

Small Intestmal Deficiency Pattern Current Status 
W H GLass Am J Digest Dis IS 294-298, Septem- 
ber 1948 

This paper is essentially a revaew of published work 
on the changes demonstrable radiologically in mucosa of 
the small intestine described by Golden as due to a 


deficiency of vitanun B complex and shown by others to 
occur in a variety of conditions, including non-tropical 
sprue, steatorrhea, celiac disease, etc , and even in asso- 
ciation with severe emotional upsets 

The author reports a senes of 10 cases on the basis of 
which he concludes that "the entity of the small intesti- 
nal deficiency pattern is early reversible idiopathic 
steatorrhea ” He is in agreement with Golden that the 
term "small mtestinal deficiency pattern” should be dis- 
carded m favor of the term "disordered motor function,” 
with Its etiologic basis 

It IS emphasized, also, that a normal small intestinal 
pattern covers a wide range of latitude which may co- 
incide or vary greatly from our idea of normal, with the 
patient showing no abnormal symptoms to account for 
the changes 

Four roentgenograms, 1 table 

Joseph T Danzer, M D 
Oil City, Penna 

Primary Malignant Tumours in the Small Intestme, 
with Special Reference to Their Roentgen Diagnosis 
A Survey and a Report of One Case Rolf Kohler 
Acta radiol 30 217-224, Sept 30, 1948 

Primary mahgnant tumors of the small mtestme are 
rare, occurring in only 0 1 per cent of a roubne autopsy 
senes Indefimte pains, sensations of pressure below 
the chest, a sense of overfullness, and vomiting are 
among the symptoms, generally gradual m onset though 
occasionally they appear rapidly Pathologically, the 
tumors may manifest themselves as constnetmg, fungat- 
ing, or diffusely infiltratmg lesions Adnumstration of 
a banum-water mixture by mouth or through a Miller- 
Abbott tube may reveal the followmg signs of mahg- 
nancy obhteration of the folds of the mucous mem- 
brane m the entire length of the lesion, which shows 
rough, jagged contours, an eccentnc lumen through an 
inflammatory lesion that is concentnc with the lumen 
of the unmvolved segments of the bowel, a short, 
sharply delimited, marginal or circular deformity, 
stiffness of the affected segment, which moves m its 
entirety when shifted 

The author presents a case report of a 71-year old 
woman with symptoms of two to three weeks duration 
A constrictive lesion was demonstrated roentgeno- 
graphically 16 cm distal to the duodenal-jejunal flex- 
ure At surgery an adenocarcinoma was removed 
Eighteen months later the patient was in good con- 
dition and roentgenographic examination normal 

A roentgenogram of the lesion and a photograph of the 
surgically excised specimen are reproduced 

The author enumerates the other cases of roentgeno- 
logically diagnosed mahgnant tumors of the small m- 
testme reported in the Scandmavian hterature 

P B Lockhart, M D 
Indiana University 

Calcified Mucocele of the Appendix. J Peyton 
Barnes Am J Surg 76 323-327, September 1948 
The article is a case report of an asymptomatic calci- 
fied cyst m the region of the cecum which was first 
noted on physical and radiological examination in refer- 
ence to gallbladder disease The calcified mass ivas re- 
moved at the time of the cholecystectomy and was found 
to be m contact with the cecum at the normal site of 
the appendix No appendix was found The patho- 
logical report described the cyst as a calcified mucocele 
of the appendix 
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Si\ rotutfconoKniiis, I pliotoRnpli 

John F Wrtn M D 
Uiii\crMt> of Pcniis>h’-inn 

Spontaneous Fistula Between the Biliary and Diges- 
tive Tracts Chronic Pyloroduodenol Occlusion by a 
Biliary Calculus Alejandro J Pavlovsky and J 
Alfredo rcrrcin Prciisa lin'd argent 3S 1 028-10.15, 
Aug 20. lOlS (In Spiiiibli) 

Pjloroduodcnnl occlusion due to a gallstone is a rare 
complication of duodenobiliary fistula The diagnosis 
israrclj made, the patient usiiallj reaching the surgeon 
after a long illness uliich accounts for the rclativclj 
high inortalitv in these cases It is possible from the 
sjanptoms to suspect the presence of the lesion, but in 
most cases the diagnosis can be m idc onlj after v ra> 
study There arc tnncal signs which should point to 
duodenobiliarj fistula, such as the presence of gallstones 
m the vomitus or the passage of a large gallstone per 
rectum without anj previous objective phenomena, or 
intestinal obstruction in known cases of cliolclitliiasis 
Biliarj lithiasis can produce true pylorodtiodcnal steno- 
sis b> constnetiv'e penvnsccntis or by lodgment of a cal- 
culus Complete occlusion of the intestinal tract is 
compatible with onlj a few days of life High ob- 
struction of the duodenum may be tolerated for weeks or 
even months It is important to remember that duo 
denal occlusion ma> present itself with typical cholc 
lithic attacks, it may be preceded bv vague disturbances, 
or It may occur without any previous symptoms 

Two important signs may be observed cither inde- 
pendently or m association, There may be remission 
of painful symptoms on the appearance of the pyloro- 
duodenal syndrome. The migration of the stone into 
the duodenum, at the same time that it sets up an occlu- 
sion, diminishes the tension in the bihary tract, and 
this causes disappearance or attenuation of the pain- 
ful crisis The second sign consists of hemorrhage, 
which usually appears during a frank painful cnsis or 
immediately after it passes, due to erosion of intestinal 
vessels produced by movement of the stone 

The radiologic diagnosis of fistula between the bdiary 
and digestive tracts is based on partial or total air visual- 
ization of the biliary passages or on the gas shadow sur- 
rounding a stone as seen m simple films, or on the spon- 
taneous or provoked penetration of banum into the 
bihary tract. One should recall that cholecystitis due 
to an aerobic organism may be interpreted radiologi- 
caUy as a gas shadow It should be recognized by the 
gaseous image of the gallbladder and by intraparietal or 
penvesicular bubbles Similarly the penetration of 
banum mto the biliary tract may be observed in case of 
a destructive lesion of the papilla of Vater On the 
contrary, the anatomical charactenstics of fistula may 
oppose or may hmder thd penetration of air or banum 
even when one tnes forced passage of air by dehberate 
mampulations This succeeds m a fair percentage of 
cases, especially m occlusion due to calcuh, when the 
stone not only obstructs the mtestmes but also fre- 
quently occludes the fistulous passage 

Eight roentgenograms James T Case, M D 

Chicago, 111 

Routine Use of Operative Cholangiography Philip 
F Partington and Maunce D Sachs Surg , Gynec & 
Obst 87 209-307, September 1948 

The authors report their results with the routme use 
of operative cholangiography on all patients requmng 


g-illbliddcr or common duct surgery dunng the jear 
1010-47 riiirty cases constitute the senes 

An attempt was made to chmiimtc the causes for poor 
films and delay A plyw ood tunnel w as placed beneath 
the abdomen of the patient watlioiit an mterv'ening mat- 
(rc-ss A 14 X 17-inch \-raj film and a gnd were used 
The machine was a standard portable shock-proof unit, 
opcnting at 90 kv and 30 ma , and an exposure of 1 to 
2 seconds Motion was eliminated by synchronizing 
the exposure with the penod of respiratory arrest 

The surgeon must cooperate fully with the radiologist 
to secure m ixiinum results Following the opening of 
the abdomen, the biliary' duct system is carefully m- 
spcctcd, and the cystic duct at its junction with the 
common duct is dissected A tie is placed on the cystic 
duct close to the gallbladder to prevent injection of 
radio opaque material mto the latter A quarter-inch 
22-gaugc needle is then inserted into the common bile 
duct This needle is connected to a 30-c c syringe by 
means of a foot or more of amber rubber tubing It is 
preferable to have the syringe and needle filled with sa- 
line to avoid the introduction of air bubbles and to check 
the position of the needle After it is certain that the 
needle communicates wath the lumen of the common 
duct, a synngc containing 70 per cent diodrast is substi- 
tuted for the saline syringe Twenty cubic centimeters 
of this opaque material are injected slowly to prevent 
sudden dilatation of tlie biliary tree Of importance is 
preliminary testing of the patient for sensitivity to the 
diodrast by instillation of a drop of the medium into the 
conjunctival sac 

After the roentgenogram is made and during its proc- 
essing, the surgeon can excise the gallbladder unless 
unavoidable indications for exploration of the common 
duct require this to be done first Wet films are avail- 
able for inspection and interpretation before the com- 
pletion of either procedure If common duct explora- 
tion IS necessary, a repeat cholangiogram is taken 
through the T-tube before the abdomen is closed The 
second set of wet films is usually ready for interpreta- 
tion before the abdominal closure is completed Any 
further exploration may be accomplished at the com- 
paratively simple cost of removing a few sutures 

Although the objective of operative cholangiography 
as first used w'as the determination of the presence of 
common duct calculi, it has proved a diagnostic aid 
in other lesions involvmg the bdiary duct system, such 
as tumors of the head of the pancreas, common duct, or 
liver, inflammation or spasm of the sphincter of Oddi, 
mdirectly, pancreatitis or hepatitis In order to ob- 
tain maximum proficiency wath operative cholangiog- 
raphy, the procedure should be made routine in gall- 
bladder surgery 

Fifteen roentgenograms, with accompanying draw- 
mgs, 1 photograph Marlyn W Miller, M D 
University of Pennsylvama 

THE SPLEEN 

Diagnosis of Splenomegaly Alvaro Barcellos Fer- 
reuR Prensa mfed argent 35 865-876, May 7, 1948 
(In Spamsh) 

It IS not always possible by the usual methods of 
physical examination to determine with certainty the 
real size of the hypertrophied spleen In such cases it 
13 wise to resort to radiographic study This mcludes 
fluoroscopy of the diaphragm, with analysis of its posi- 
tion and mobility, then simple radiography, antero- 
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postenorly and left laterally, determination of the posi- 
tion and morphologic characteristics of the spleen and 
left kidney One then proceeds to contrast exammation 
of the digestive tube to deterrmne the relation of the 
enlarged spleen to the stomach, the duodenojejunal 
angle, and the left flexure of the colon 

The diaphragm may be more or less elevated The 
stomach is displaced more or less to the nght antenorly, 
depending on the size of the spleen, and is sometimes 
partially compressed The duodenojejunal angle is not 
displaced forward antenorly, although it may be dis- 
placed toivard the midlme The colon is pushed down- 
ward and toward the left James T Case, hi D 

Chicago, 111 

Sohtary Calafled Cyst of the Spleen Joseph A 
Witter and Viola G Brekke Am J Surg 76 315-318, 
September 1948 

Cysts of the spleen are classified as true or false de- 
penchng on the presence of a specific hmng membrane 
False cvsts, or pseudocysts, which have only a hyahne 
fibrous wall or a condensed nm of splemc tissue may be 
hemorrhagic or serous, mflammatory or degenerative 
A case of the serous type is reported here 

The patient was a dS-year-old white woman who com- 
plained of fullness, a pressmg sensation, and dull achmg 
pain in the left upper quadrant of the abdomen, 
aggravated by eatmg She had twice mjured the left 
antenor chest wall, seventeen and twenty years previ- 
ously, fracturing several nbs on the earher occasion 
Physical exammation was essentially negative and labo- 
ratory studies revealed nothmg but an mcreased 
prothrombm tune X-ray films of the abdomen showed 
a sphencal partially calcified tumor m the left upper 
quadrant 4 inches m diameter, just below the dia- 
phragm At operation a large cyst with a calcified wall 
was foimd in the upper pole of the spleen The spleen 
was removed and the patient had an essentially un- 
eventful recovery 

On section the cyst was found to be encapsulated and 
filled with thin reddish brown fluid, ghstenmg with 
cholesterol crystals It measured 8X9 cm and its 
hning was fairly smooth, pale yellow, and calcified ex- 
cept for areas of trabeculation between which the nm 
of splenic tissue ivas seen Microscopically the wall 
was composed of dense hyalmized connective tissue and 
there was no epithehal Iming 

Roentgenograms are of considerable value m the diag- 
nosis of cjsts of the spleen, especially if the wall is cal- 
cified Indirect evidence evinced by downward dis- 
placement of the splenic flexure is also diagnostic 
Ordinary splenomegaly does not displace the left colon 

Two roentgenograms, 2 photographs, 1 photomicro- 
graph Aixan K Briney, M D 

Umversity of Pennsylvania 

THE MUSCULOSKELETAL SYSTEM 

Chronic Inflammatory Lesions of Bone Resemhlmg 
Neoplasms Report of Three Cases Lewis W 
Brcck W Compere Basom M S Hart, and James 
R Hcrz Texas State J Med 44 386-389, Septem- 
ber 1948 

Three interesting cases are presented, all of bizarre 
chronic inflammatory lesions of the bone, demonstrating 
neoplastic characteristics on the roentgenogram The 
clinical histones, also, vcre confusing In the first case, 
in a 13 i car old bo>, the picture resembled Ewing’s 
eiidotlichal mjeloma In the second case a chrome 


non-suppurative lesion m a 68-year-old man was first 
thought to be an osteogemc sarcoma In the third 
patient, a 3-year-old boy, the condition was ongmally 
beheved to be an osteolytic-osteogemc sarcoma 

The authors believe that it might be v ell for the Bone 
Tumor Registry to register these bizarre inflammatory 
lesions of the bone, as well as bone tumors, m the m- 
terests of better differential diagnosis They also stress 
the importance of a careful biopsy before the institution 
of radical treatment m cases of suspected neoplasms of 
the bone 

Three roentgenograms S F Thomas, M D 

Palo Alto, Cahf 

Endothelioma of Bone (Ewmg’s Sarcoma) Bradley 
L Coley, Norman L Higmbotham, and Lemuel 
Bowden Ann Surg 128 633-568, September 1948 
In the period from 1918 through 1947, only 91 histo- 
logically proved cases of endothehoma of bone, or 
Ewing’s tumor, were seen in Memorial Hospital (New 
York) Even so, osteogemc sarcoma is the only primary 
bone tumor occurring more frequently Males are more 
often affected than females The average age of the 
patients m the senes reported was fifteen years 

The signs, sjnnptoms, and histologic appearance of 
this neoplasm suggest the possibihty of vims infection 
as Its cause, but the actual etiology remains obscure. 
Ewmg’s tumor is much more common below the waist, 
appeanng most often in the femur Pam, swelhng, dis- 
abihty, and fever are the outstanding clmical mani- 
festations 

The roentgenographic picture is tjrpical, showing an 
osteolytic lesion of bone, irregular m outhne, of central 
or subcortical ongm, rapidly involving the entire cir- 
cumference of the bone The overlying penosteum 
may have an "omon-peel" appearance. Soft-part m- 
volvement may be seen Unfortunately, 51 of the 91 
cases here reported resembled other conditions, such as 
Osteogenic sarcoma reticulum-cell sarcoma, mflamma- 
tory disease etc The pnmary site is usually m the 
diaphysis of a long bone Pathologic fracture was present 
in 21 per cent of this senes 

The blood levels of calcium, phosphoms, and phos- 
phatase are usually normal Leukocytosis may occur 
but IS not very marked The histologic picture shows 
crowding of cells m some areas and relatively few cells 
m others The cell has a round or oval nucleus with one 
or more nucleob and often a poorly defined cell mem- 
brane Leukocytic infiltration is common 

For the purpose of diagnosis, every case should have 
microscopic confirmation before the mstitutution of 
roentgen therapy, since the histologic picture may be 
entirely misleading after even tmld exposures to 
radiation 

Neurologic disturbances associated with cerebral or 
spinal metastases occurred with surpnsmg frequency in 
the authors’ senes Early widespread metastasis is the 
rule, most often to the lungs, next to the other bones of 
the skeleton, and then to the lymph nodes and other 
viscera The metastases possess the same charactens- 
tics as the pnmary tumor The occurrence of fever in a 
patient who has had Ewing’s tumor usually indicates 
metastasis or a local recurrence 

X-ray therapy, radium, surgery, Coley’s serum, and 
in 3 patients radioactive phosphorus were used m the 
senes reported The end-results w ere poor Only 3 of 
73 patients seen between 1918 and 1942 survived five 
years or more The average survival was 18 7 months 
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riftccit illusirnlion-;, includint: II rocnlKcnop-itns, 
Stnblcs I’AUi \V Roman, M D 

B (liiniorL, M(I 

A Case of Yaws In Nev. York City Ch tries T Post 
and Charles Shenrd, Jr Xen Y^ork State J Mtd 48 
1920-1021, Sept 1, 10 IS 

A ease of j'aMS in a Xegro bo> in Xcw York Cit>, 
who had spent some jcirs in MarlmiqtiL, is reported 
The emphasis is chicflj on the dermatologic features but 
the folloiiang roentgen findings iierc of interest X ra\ 
examination of the chest, long bones, hands, and feet rc- 
aealcd bilateral, small, rounded defccLs m the cortex of 
belli hunicn just dist il to the proximal cphiphj seal hue, 
question iblc cortical dcstniction of the medial margin of 
the left tibia just bclon the knee joint, and an area sug- 
gesting deslniclion of bone m the niidportioii of the 
epiphysis of the proximal phalanx of the nght great toe* 
Tlicrc x\ais a fax orable response to penicillin and sub- 
sequent roentgen examinations of the bone lesions rc- 
xealed a tendency to slow healing 
Xinc illustrations, 4 tables 

A Defect In the Second Lumbar Vertebra at the Junc- 
tion of the Neural Arch with the Vertebral Body Olle 
Olsson Acta radiol 30 243-248, Sept 30, 1948 (In 
German) 

The author reports the ease of a 37-ycar-old woman in 
whom the second lumbar vertebra showed a failure of 
fusion at the junction of the neural arches wath the 
vertebral body On the lateral roentgenogram of the 
lumbar vertebrae, bilatcra), smooth, sbghtly curved 
dehiscences, 1-2 mm wide, were seen just postenor to 
the lateral portion of the vertebral body There was 
normal calcification of the neural arches, wath no evi- 
dence of any destructive process or of any new bone 
formation The ossification center in the x'ertebral 
body normally fuses with the center m each arch be- 
tween the third and sixth year 

The author emphasizes that the postenor lateral por- 
tion of the vertebral body is partly formed by the base of 
the neural arch Therefore, the site of fusion, t e , the 
neurocentral suture can be incorporated into the pos- 
terior lateral part of the vertebral body In the lumbar 
vertebrae this suture line runs obhquely, whereas in the 
body of SI it runs m the sagittal plane These observa- 
tions were based on radiographs made on anatomical 
vertebral columns of children up to six years of age 
This case, therefore, is considered as a fadure of 
ossification at the site of the normal fusion of the neural 
arches with the vertebral body An isolated finding 
such as this defect m a completely ossified spme has 
never been previously reported 

Three roentgenograms, 1 drawing 

Samubl Morckan, M D 
Indiana University 

On Axial Projeefaon of the Shoulder-JoInL Folke 
Knutsson Acta radiol 30 214-216, Sept 30, 1948 
Rnutson recommends the axial projection of the 
shoulder joint for diagnosis of antenor or postenor sub- 
luxations of the humeral head The films are made with 
the patient recumbent with the arm abducted from the 
trunk at 90 degrees, and central rays directed through 
the axilla onto the film held above the shoulder 
Absence of the double outhne of the antenor glenoid 
margin mdicates recurrent dislocation of the humeral 
head 


Nine rocntgciiogrims, one photograph, one diagram 

J A CAMpnntL, M D 
Indiana University 

Evolution and Treatment of Tuberculosis of the Hip 
Ignacio Ponseti Surg , Gynce &. Obst 87 257-276, 
September 1918 

This is a report of 31 c.iscs of tuberculosis of the liip 
proved b> guuica-pig inocul ition of abscess inatcnal or 
tissue from the involved hip All patients were followed 
for i ininiinuin of four years The cases are divided 
into three groups (1) pnmary paraarticular bone 
lesions, 7 children, (2) tuberculosis of the hip joint in 
childhood (under fifteen years of age), 15 patients, (3) 
tuberculosis of the hip joint in adults, 9 patients 

The author agrees with others that not the age but the 
date of primary infection regulates the type of reaction 
seen in ostcoarticular tuberculosis The most destruc- 
tive lesions arc seen, ns a rule, m children, as contact 
w illi the tubercle bacillus usually occurs early m life In 
addition, the capacity for repair changes wath age Oa 
these factors he justifies his classification 

(1) In the para-articular group two types of tubercu- 
lous osteitis arc described The first, designated 
granulous osteitis because of an abundance of tubercu- 
lous granulations, appears rocutgenographically as an 
area of uniform bone destruction vnth only moderate 
sclerosis, or none at all, surrounding it The second, 
called caseous osteitis because of the abundance of 
pnmary caseous necrosis in the marrow, shows an area 
of bone destruction containing one or more dense 
sequestra and surrounded by dense sclerosis 

In this group of cases both osteocopic and arthntic 
pain were present on admission and in every mstance the 
hip joint was affected sooner or later, regardless of the 
course of the bone lesion The type of reaction seen in 
the joint bore no relation to the type of preceding bone 
lesion The cause for the predommance of one type is 
not stated, but it is suggested that it depends on vary- 
ing allergy of the patient The conclusions drawn are 
(a) that extra-articular foci of osteitis are more common 
m children and are rare in adults, (6) the femoral head 
is almost never involved by pnmary foci of tuberculous 
osteitis, (c) the hip joint invanably becomes involved 

(2) In tuberculosis of the hip m children the joint 
capsule sometimes appeared widened in roentgenograms 
taken in the early months, due to the accumulation of 
caseous debris within the joint capsule When the jomt 
capsule burst and the debns emptied, forming a soft- 
tissue abscess, the joint space became narrowed 

From a year and a half to three years after the onset 
of symptoms re-ossification of the atrophic bone 
occurred Tins is the healing reaction ” 3fhe Te- 
ossification” is irregular, and a few dense bone trabecu- 
lae are seen crossing the atrophic area The jomt space 
remains narrow unless the patient is allowed to bear 
weight, m which case it will widen 

Durmg the acute stage, soft-tissue abscesses are not 
seen on the roentgenogram, but when they become 
chronic they are usually visible 

The author recommends fusion of the hip after the 
“healing reaction” is well established as only m "rare” 
exceptions is a stable, pamless hip obtamed by immo- 
bilization The procedure is best done durmg the thud 
year after onset 

(3) The adults with tuberculosis of the hip joint are 
divided into three groups The first mcludes those 
patients with ‘cured” or mmimal pulmonary tubercu- 
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losis, nummal signs and symptoms referable to the hip, 
slow, progressive thinning of the joint space, moderate 
destruction of subchondral bone of the femoral head and 
acetabulum and arrest of the process in two to three 
years These cases may be treated by extra-articular 
hip fusion 

The second group is composed of patients with 
active pulmonary tuberculosis m whom the hip lesion 
devdops rapidly, with prompt narrowing of the jomt 
space, extreme bone atrophy, and meltmg away of the 
jomt or bone sclerosis The hip lesion is considered a 
part of a generalized process in these cases and surgery is 
defimtely contraindicated The author’s four cases of 
this group all terminated fatally 

The third group of the adult tjrpe was made up of 
patients with no, or minimal pulmonary tuberculosis, 
but very destructive osteo-articular tuberculosis and 
large abscess collections These cases are best treated 
conservatively until the destructive process is arrested 
Forty-seven roentgenograms, 5 photomicrographs 
PAtTL R Noble, M D 
Umversity of Pennsylvania 

Insertion of the Smith-Petersen Pm hlartm L 
Qumn Am J Surg 76 2S9-297 September 194S 
A method is described for the accelerated introduction 
of the Simth-Petersen pm m femoral neck fractures, 
with full details as to the preoperative, operative and 
postoperative management 

Anteropostenor and lateral radiographs are made to 
determine the position of the fracture, the position of 
the Kirshner guide wires at operation, and the position 
of the pm at or after operation 

Of fundamental interest to the radiologist are the 
following points, which are bnefly discussed (1) the m- 
fluence of type and location of fractures on treatmentand 
prognosis, (2) method and depth of msertion of the pm 
and pitfalls associated with improper pinnmg, (3) de- 
scription of the blood supply of the upper end of the 
femur and the factors that influence heahng, (4) 
positionmg of the hip for satisfactory radiography, 
(5) radiographic cntena for satisfactory pmmng and the 
comphcations incident to unsatisfactory pinnmg 
Ten roentgenograms, 1 drawmg 

Daviel Tallev , III, hi D 
Umversity of Pennsylvama 

A Case of Osteochondnbs Dissecans of the Ankle 
Thor Nar\eslad Acta radiol 30 209-213, Sept 30 
1948 

A 22-jear old man sustained duect trauma to his 
left foot Radiographs taken immediately thereafter 
shou ed separation of a small fragment from the lateral 
edge of the superior articulatmg surface of the talus 
This ims considered to represent a fracture Ten 
months later tenderness pain and limitation of motion 
persisted Radiographs were then taken at the author’s 
hospital showing in the same part of the talus bean- 
sized rarefaction and m this a sclerotic shell shaped 
fragment about 1 cm long There nas some slight 
sclerosis about the rarefied area ” 

Since the fragment of bone ivas present immediately 
after injury the author concludes that an already 
existing Osteochondritis dissecans with superficial 
necrosis of the bone became acUi e through the separat- 
ing off of the fragment ” No operation uas performed 
Three roentgenograms R Levin M D 

Indiana L'miersitj 


GYNECOLOGY AND OBSTETRICS 

Estimation of Pelvic Capaaty William F Mengert 
JAMA 138 169-174, Sept 18, 1948 

There are five components of cephalopelvic dispropor- 
tion ( 1 ) size and shape of the bony pelvis, (2) size of the 
fetal head, (3) force exerted by the uterus (4) mold- 
abihty of the head, and (5) presentation and position 
Of these, only the first is susceptible to accurate meas- 
urement Attempts to measure the size of the un- 
born fetal head have not met mth much success 
There are three imponderables force of labor, mold- 
abihty of the fetal head and method of presentation, of 
which force of labor is most important 

The author’s senes includes 935 patients, of whom 
592 had been delivered The pelvis of each patient was 
measured manually and radiographically with Snow’s 
techmc 

Measurement of the anteroposterior and transverse 
diameters of a sufficient number of cross sections of the 
bony pelvic canal will provide knowledge of its ca- 
pacity Three cross sections — inlet midplane, and 
outlet — are considered sufficient Since the outlet con- 
sists of tv\ o tnangles with a common base, and smee the 
fetal head emerges through the posterior tnangle the 
posterior sagittal diameter of the outlet is used rather 
than the anteroposterior 

After employing many methods, the author arrived at 
one by which it is possible to determine the relation of 
one pelvis to another or of one plane to another The 
simple expedient of multiplying the transverse and the 
anteropostenor diameters and expressing the capacity 
of the vanous planes m terms of the product was em 
ployed This furnishes as satisfactory a measure of 
relative capaaty as the more labonously obtained 
measurement of the actual area A normal can be 
established for each plane and its capacity expressed as a 
percentage of normal The average value for the 
product of the anteropostenor and transverse di 
ameters for the inlet was found to be 146 and for the 
nudplane 124 9 

By a process of tnal and error, it became obvious that 
85 per cent of normal capacity of ather mlet or midplane 
represented the borderhne between adequacy and con- 
traction In general inlet and midplane tended to vary 
together It is doubtful whether outlet contraction 
exists unassociated with midplane contraction 

Catena of suspicion indicating the necessity for em- 
ployment of radiographic pelvic measurement pre- 
viously published (Eller and Mengert Am J Obst & 
Gjmec 53 262-258, 1947 Abst in Radiology 49 754, 
1947) are repeated here 

Twelve diagrammatic drawings and charts 

S B Feinberg, M D 
Universitv of Michigan 

Hysterosalpmgography Raymond Simard and 
Georges Fortier Canad M A J 59 220-224, September 
1948 

Hysterosalpmgography is a simple, mnocuous proce- 
dure, which can be earned out on the ambulatory pa- 
tient, and may at times be an mdispensable aid in the 
diagnosis of gynecological morbid conditions It con- 
sists m the injection of a radiopaque viscous hquid into 
the cervical canal and in following the course of the m- 
jected matenal by fluoroscopy through the uterus and 
the fallopian tubes mto the pentoneal cavity Films 
are taken to permit more lasurely study of the struc- 
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turcb MMi ilircd and to form a jtcnn mcnt record of the 
proetdun. 

Tlic ad\ intaRes of li\stLros,di)in(;oKripli> ire (l)It 
Mill confirm i prc';mnpti\c di ipnosi'; of intruilcrmc or 
intmccr\ncd tumor (2) It penmts i detnikd radio 
logical exploration of tlic f dlopi m tidies (I) It mat 
act as a tlicriptntic agent m opening non patent tubes 
in eases of stcnlitx from thiscmse (d) It penmts dif 
fcrcntial di ignosis between a tumor of the cervax, cor 
pus, or tube, and an adnexal tumor (fi) It makes possi- 
ble diagnosis of certain conditions winch arc impossible 
to diagnose preopcntix eh without this method, sneh as 
(a) asjanptoniatic cxircmoma of the eiidocerv ix or 
corpus, (i) mtrautenne tumors in a ntcnis of iionnal 
size and contour, md (c) cert im eases of h>drosalpmx 
Contramdications to the use of this procedure ire 
signs of infection and prcgiiancj 

Twentj roentgenograms, 4 photographs 

H J Tiioxtrsox, Jr , M D 
Jefferson Medical College 

Spina Bifida Occulta and Nulhparous Prolapse (With 
Notes on the Incidence of Certain Abnormalities of the 
Sacrum) Arthur G Gcmmcll, P H Whitaker, and 
R L Plaekctt J Obst &. Gynnee Bnt Cmp 55 459- 
403, August 194S 

This paper is designed to answer the question ‘ Is 
there any relationship between spina bifida occulta and 
nulhparous prolapse’” (spina bifida occulta being used 
here to mean non-closure of the postenor arches of the 
saeral vertebrae) The answer, ns denxed from the 
authors' observations on a group of cases collected from 
their colleagues throughout the Bntish Isles and a con- 
trol group of representative healthy nulhparous w omen, 
IS no,” for no statistically significant difTcrcnce in in- 
cidence was found in the tw o groups The incidence of 
sacral anomalies in the normal senes was 5 9 per cent, 
but others have found it to be as high as 26 per cent 
The final conclusion is that ‘this examination of the 
present knowledge of the incidence of sacral deformity 
shows that our information is incomplete It empha- 
sizes the necessity for the fullest descnption of the ma- 
tenal examined and for the elimination of as many 
vanables as possible Only when accurate knowledge is 
available of the mcidence of symptomless bony anom- 
ahes m healthy individuals will the proper assessment 
of their role in the cause of symptoms become possible ” 

S F Thomas, M D 
Palo Alto, Calif 

Salpingoslgmoidal Fistula, Morton Vesell West J 
Surg 56 478-479, September 1948 

The author reports a case of salpmgosigmoidal fistula 
discovered by chance during the performance of hys 
terosalpmgography for stenhty The patient had 
undergone no operative or obstetrical procedure nor 
was there any history of pelvic disease or inflammation 
Six months later when hysterosalpmgography was 
again done the fistula had healed spontaneously 
Six hysterosalpmgograms 

THE GENITO-URINARY SYSTEM 

Sigmficance of Calcareous Tuberculous Glands in the 
Abdomen m Relation to the Urinary Tract. James A 
Ross Bnt J Urol 20 109-113, September 1948 
Five thousand reports from the Urological Diagnostic 


Theatre of the Edinburgh Royal Infirmary were re- 
xicwcd to ascertain the frequency and symptomatology 
of calcified nodes m relation to the unnary tract In 
most cases there Ind bcui a full investigation, with 
retrograde pjclognpliy, in the remainder scout films 
li id been taken, so that in every instance the pelvis and 
the abdomen had been examined radiologically All 
op icitics, c g , gallstones, calcified artenes, phlcboliths, 
as well ns calcified nodes and renal calculi, were re- 
corded 

Of the 6 000 cases, GOS (12 10 per cent) showed cal- 
c ircoiis nodes The number and size vaned consider- 
ably in some a single node was desenbed, in others the 
nodes were multiple and widely scattered throughout 
the abdomen They w ere noted m the pelvis, overlying 
the sacrum, over the sacroiliac joints, the nght or left 
ill ic fossa, the line of the attachment of the mesentery, 
and m the renal regions The commonest site was the 
right line foss.i In onlj 25 cases could the nodes be 
considered a possible cause of symptoms, and m only 
10 could they be regarded as actually affcctmg the 
urinary tract These effects consisted of a deviation of 
the ureter, a bend or kink in the neighborhood of the 
nodes, with or without slight dilatation of the ureter or 
pclns above it, and wath or without symptoms The 
symptoms consisted of shght pain in the side or mild 
renal colic No stenosis of the ureter w as found 

It IS concluded that unless a definite kink or deviation^ 
of the ureter can be shown, the presence of calcareous' 
nodes discovered during the course of an investigation, 
can be regarded as of httlc sigmficance 

Five roentgenograms, 1 table 

On Tomography as an Adjunct to Urography 
Preben Thestrup Andersen Acta radiol 30 *225-236, 
Sept 30, 1948 

The author reports 100 cases in which tomography of 
the kidney was utilized as an adjunct to routme uro- 
graphic examination He beheves that the procedure 
IS valuable especially m acute cases where prehmmary 
bowel preparation is contramdicated and m outpatients 
and others in whom adequate cleansmg is difficult or im- 
possible It is useful also, m the presence of prostatic 
hypertrophy which is often associated with marked 
flatulence 

In cases where gas and fecal material have completely 
obscured the renal outlme and the pyelographic shadow 
in routme studies, satisfactory nsuahzation has been 
accompbshed on a tomogram taken at a depth of be- 
tween 6 and 10 cm The paper is illustrated with repro- 
ductions of 4 tomograms and corresponding pyelo- 
graphic studies 

Some illustrative cases are presented 

P B Lockhart, M D 
Indiana University 

Improved Pyelographic Results m Uretero-Intestmal 
Anastomosis Moms Schmttman J Urol 60 421- 
434, September 1948 

An ideal procedure for uretero mtestmal anastomosis 
has not been perfected, although some sixty techmes 
have been proposed The entena of an effective proce- 
dure are no leakage at the anastomosis, normal kidney 
function, no hydronephrosis, and no complications or 
mortality With previous techmes, about 26 per cent of 
postoperative pyelograms were normal, but the usual 
result was not good In the senes of 11 cases reported 
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here 81 per cent of the postoperative pyelograras were 
normal 

The author beheves observation of the follmving 
prmciples was responsible for the improvement m his 
senes mobihty of the rectosigmoid, freeing of a inim- 
miiTn of ureter, formation of an adequate trough m the 
bowel for the ureteral anastomosis and avoidance of ev- 
eessive or redundant ureter between its exit from the 
postenor pentoneum and entrance mto the trough 
Twenty-six roentgenograms, 14 drawmgs of opera- 
tive technic, 1 table Allan K. Briney, M D 
University of Penusylvama 

Management of the Injured Kidney Preliminary 
Report Kenneth M Lynch, Jr J Urol 60 371-380, 
September 1948 

A statistical analysis of 23 cases of renal injury is 
presented Surgical intervention versus conservative 
management is discussed briefly with the conclusion 
that early exploration is advisable wherever a flat film, 
excretory urography, or retrograde pyelography mdi- 
cates the hkehhood of rupture The author beheves the 
ideal tune for exploration is about seventy-two hours 
after injury unless shock or severe hemorrhage compel 
earher operation 

The primary symptom of renal injury is pain It was 
present m 91 per cent of 13 cases classified as ruptures 
and m 66 per cent of 9 contusions The prmcipal signs 
are hematuria, tenderness, ngidity, a mass m the flank, 
and shock Frequently there are associated injuries 
which must assume pre eminence m the management 

The great importance of roentgenography is pointed 
out It IS the only method by which rupture can be 
definrtely diagnosed Flat films were obtamed in all but 
4 cases of this senes In all 7 cases which were subse- 
quently operated upon the psoas muscle was obscured or 
obliterated, and this is regarded as evidence of extra- 
renal hemorrhage unless there is a history of previous 
renal disease In 15 of the 23 cases intravenous 
urography a as done In 2 of these there was no func- 
tion on the mjured side, m 7 filhng was poor, m6itwas 
good In 2 cases with good filhng there was marked 
extravasation of the dye Retrograde pyelography was 
employed m only 3 cases, m 2 of which there was extra- 
vasation of the dye Urologists differ in their attitude 
toward this last type of exammation in the presence of 
renal injury, many feehng that it is hkely to provoke 
further bleeding though no evidence m support of this 
viea is found m the hterature 

The treatment depends on the amount of damage 
found and ranges from simple suture to nephrectomy 
Successful use of oxycellulose gauze is described m the 
report of 1 case The chief late sequelae are secondary 
hemorrhage extravasation of unne, infection, hydro- 
nephrosis, calculus formation, calcified cysts, and com- 
plete or partial loss of kidney function due to cicatriza- 
tion 

Fixe roentgenograms, 2 draxvmgs 

N F Zimmerman, M D 
University of Pennsylvania 

Sudden Death FoUowmg Intravenous Admimstration 
of “Diodrast” Samuel Simon JAMA 138 127-128, 
Sept 11 19-18 

The basis for this report is a fatahty subsequent to the 
mtraxamous administration of lodopyracet (diodrast) m 
a joung man nho had been mxolxed m an automobile 


accident foUoxvmg which he had noticed that the urine 
was blood-tmged He gave no history of previous aller- 
gic manifestations or of any senous illnesses or opera- 
tions Preliminary testing for sensitivity to the drug 
nas apparently not done Death occurred txventy 
imnutes after the injection of 26 c c of a 35 per cent 
aqueous solution, done slowly over a period of five 
minutes Three minutes after completion of the in- 
jection, the patient vomited, felt numb and showed a 
thready pulse and cyanosis Epinephrine, oxygen, and 
mkethamide were of no avail 

The hterature on the subject is well rexnewed, and 
precautions to be observed m the use of diodrast are 
outlined Zac F Endress, M D 

Pontiac, Mich 

An Unusual Variant of Duphcation of the Ureter 
James A Ross Bnt J Urol 20 125-126, September 
1948 

Unilateral duphcation of the ureter is frequently en- 
countered In the majority of these cases there is a small 
upper pelxns drainmg approxiinately one-third of the 
kidney, xvith a large loxver pelvis serving the remainder 
Cases have been observed in which the two divisions 
were equal in size, but only one case m which the upper 
pelvis was the larger Another instance of this latter 
xianety is recorded 

Four roentgenograms q 

Primary Bemgn Neoplasm of the Ureter Joseph M 
Edelstem and Saul M Marcus J Urol 60 409-417, 
September 1948 

The authors report a case of a pnmary bemgn 
ureteral transitionfil-cell papilloma, bnngmg to 32 the 
number of microscopically proved pnmary bemgn 
ureteral neoplasms reported m the hterature Pam, 
hematuna, and a palpably enlarged kidney are promi- 
nent features of such cases The pain may be severe and 
coheky due to the passage of blood clots or may be dull 
and aching due to a hydronephrosis The most promi- 
nent and earhest symptom is hematuria, which may be 
profuse, spontaneous, and intermittent, gross or micro- 
scopic The ureteral tumor itself is rarely palpable 
The diagnosis of ureteral tumor depends upon cystos 
copy and x-ray examination as well as the history and 
physical exammation Obstruction to the passage of a 
ureteral catheter is a suggestive findmg As conditions 
requirmg differentiation on the ureterogram the author 
lists "mahgnancy, tuberculosis, inflammatory stne- 
tures and calcuh," but the differential features are not 
discussed 

The treatment of ureteral tumor has been total 
ureteronephrectomy because of the potential mahg- 
nancy of bemgn transitional-ceU neoplasm which is the 
usual type A diagnosis of caremoma should be reserved 
for those cases in xvhich microscopic study shows in- 
vasion of the stalk or cells with typically mahgnant 
characteristics It is important, hoxvever, to study 
many microscopic sections m these cases 

Three illustrations, mcludmg 1 roentgenogram 
Paul W Hoffert, M D 
University of Pennsylvama 

Unusual Ureterograms in a Case of Penartentis 
Nodosa Russell S Fisher and Herbert H Howard J 
Urol 60 398-404, September 1948 

A case of penartentis nodosa is reported m which in- 
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trnxnous urogriplij di.iiion'ilritcd e\tcii-;ivc niid 
tinuwil in\ohcincnl of the ureters An nilnucnotis 
urogrini obtained one month nftu- the patient nns first 
seen showed excellent fillniR of both pehes The sixt>- 
nnnntc film rexenlcd coiisidemblc retention of the d>e m 
both kidncxs The iipjier thirds of both ureters were 
markeollj spastic and mwleritclj dilated A smiilir 
picture was obtnincd a month 1 \ter 

Aulopsj rc\e.ilcd m irked xnisculir congestion wath 
numerous hcmorrlngtc foci throiighout both kidneys 
The renal pclies were injected but free of exiid ite The 
ureters were not dilated The walls, cspeciallj through- 
out each upper third, were thickened nnd edematous 
Microscopicalh there were edema of the ureteral 
epithelium and a sexTre pinartentis and artenohtis 
tlirougliout the circul ir muscular will, nnd especially in 
the idxcntitinl coimcctue tissue 

The authors’ review of the literature faded to reveal 
ureterograms such os were found m this cisc either in 
pcnortcntis nodosa or m other inihological conditions 
Because the urinary tnet is involved m 80 per cent of 
cases of pcnartcntis nodos.i, it is suggested that urologic 
examination should be a routine preoperative procedure 
m eases having bizarre abdomin il pain possibly due to 
that disease 

Four illustrations, including 1 roentgenogram 

Jons r Weigen, M D 
University of rcnnsylvania 

Caremoma of the Bladder with Bone Metastases A 
Report of Eight Cases Hennan L Kretschmer and 
J H McDonald Surg , Gynec &. Obst 87 328-337, 
September 1948 

The authors believe that metastasis to bone from 
carcinoma of the bladder is much more common than 
IS generally suspected A review of the literature re 
veals 105 eases in which this has been knowoi to occur 
Males are more often affected than females, most of 
the cases m both sexes falling m the fifth and sixth dec- 
ades of life In the eases m which the duration of 
unnary symptoms was recorded, an average of tw enty- 
three months elapsed before evidence of bone involve- 
ment appeared Not uncommonly, however, the pre- 
senting complaint is pain due to the skeletal metastases 
The authors report a senes of 8 cases The tumors 
vaned from small bemgn-appeanng papillomas to large 
ulceratmg masses, the size apparently not influencing 
the tune of the appearance of the secondary bone 
spread Dissemination is most generally beheved to be 
vta the blood stream, but when the lesion appears m the 
symphysis pubis or in the ischium, it may be due to 
direct extension 

Bnef histones of the authors’ 8 patients are presented 
with autopsy flndmgs in one and biopsy of the bone 
lesions in another In all but one, osteolytic lesions were 
demonstrated by x-ray The most common location 
was m the bones of the pelvis and spme Lesions were 
also demonstrated in the nbs femur, tibia, and clavicle 
Eight roentgenograms, 8 photomicrographs, 2 
tables Roy Greening M D 

Umversity of Pennsylvama 

A Pathologically Displaced Upper Femoral Epiphysis 
as a Foreign Body m the Unnary Bladder E Sadek 
Brit J Urol 20 114-116, September 1948 
This case of a pathologically displaced upper femoral 
epiphysis appeanng as a foreign body m the unnary 


bladder is considered to be unique A 14-year-old 
Egyptian Imy fell and received a superficial laceration 
on tilt lower antenor aspect of the left thigh above the 
level of the patella This became septic and was dressed 
for almut forty' five days Alxiut five weeks following 
the injury, the temperature became elevated, and a 
week later an abscess of the right arm was inased The 
lexer continued and dunng the patient's stay in bed it 
was noticed that l)oth thighs were flexed on the abdo- 
men and attempted extension was painful The right 
hip then gradually extended, without any special treat- 
nicnl, but the left thigh continued flexed Approxi- 
mately nine months after the injury an x-ray examina- 
tion of the liip was made and a plaster spica applied 
riftcen days later unnary symptoms developed, but no 
investigation was made at that time The plaster spica 
was replaced in three months and again m six months 
As early as two months after the injury it had been 
noticed that there was pain accompanied by a slight 
swelling III the buttock over the site of the left sacroiliac 
joint Two years after the injury the swelling became 
inflamed iiid opened spontaneously, with a discharge of 
thick pus without any noticeable odor, this gradually 
became thinner nnd the sinus closed m about flve 
months It was about this time the patient came under 
the observation of the author, with a limp, limited 
movement of the left knee and hip, and the above- 
mentioned smus He also complained of painful fre 
quent micturition and a sudden stabbing pam in the 
pelvis on sitting with a desire to urinate at once 
Examination of the unnary tract disclosed a movable 
foreign body in the bladder This proved to be the 
head of the femur It was removed through a supra- 
pubic incision, and the patient made an umnterrupted 
recovery 

The author believes that the separation of the 
femoral head was pathological and not traumatic, be- 
cause of the absence of any local or general reaction 
after the manipulation and the comparatively short 
time (flftcen days) between the manipulation and the 
appearance of bladder symptoms 

One roentgenogram, 1 photograph 

Polymorphous Cell Sarcoma of the Bladder Case 
Report Victor C Laughhn, Claire C Althoff, and 
Henry W Broivu J Urol 60 459—462, September 
1048 

The authors place the total number of reported cases 
of sarcoma of the bladder at 156 To this number they 
add another This occurred m a 67-year-old white 
female complammg of hematuria, frequency tenesmus, 
and dysuna Four months previously a red mass re- 
semblmg granulation tissue had been removed from the 
urethra, with a diagnosis of urethral caruncle Cystos- 
copy revealed a large bladder with atrophic mucosa, 
the ureteral orifices could not be seen because of a tumor 
of considerable dimensions Pieces of tissue were re- 
moved for examination and while the patient was under 
the anesthetic a pelvic examination was earned out, re- 
vealing lateral extension of the mass X-ray examma- 
tion, mcluding cystograms and intravenous pyelograms, 
did not visuahze the tumor clearly but the floor of the 
bladder was shown to be elevated by a soft-tissue struc- 
ture of mcreased density as compared with the suixotmd- 
mg structures The kidney cahees, pelves, and ureters 
were of normal appearance. 

Microscopie e xam i n ation of the removed tissue 
showed a polymorphous-cell sarcoma Deep x-ray 
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therapy (900 r to each of three fields) was followed by 
rapid diminution in the size of the mass Three months 
later both ureteral orifices were stenosed Dye from 
an intravenous urogram appeared m both kidneys and 
apparently they were considered normal Cystoscopy 
rei ealed what grossly appeared to be scar tissue m the 
wall of the bladder 

Examination one and a half years after removal of the 
onginal urethral lesion showed no recurrence of the 
bladder tumor and no evidence of metastases 

Two photomicrographs Roy Greeting, M D 
Umversity of Pennsylvama 

Congemtal Valvular Formations m the Urethra 
Sigvard Jorup and Sven Roland Rjellberg Acta 
radiol 30 197-20S, Sept 30 1948 

Congenital valvular formations m the urethra are 
relatively uncommon They usually appear m the pos- 
tenor urethra as folds or duphcations of mucosa, caus- 
ing varying degrees of obstruction to the flow of urine 
Three types are descnbed 

The first tj'pe is charactenzed by a promment fold 
runnmg downward from the verumontanum dividing 
into two "thm fins” that are fixed to the urethral walls 
peripherally but are more or less free centrally Occa- 
sionally there is only one such fin In the second type 
the fold runs upwards from the I'erumontanum and 
then branches mto two thm fins that are fixed just below 
the internal urethral orifice The third type has the 
appearance of a diaphragm, extending across the lu- 
men 

The roentgen picture is typical A urethrocysto- 
gram obtained with an opaque water-soluble contrast 
medium gives the best results The valves are usually 
seen best on the mictuntion films 

In order to prevent further damage to the urmary 
system over and above that occurring m mtra-utenne 
life early diagnosis and treatment are essential 

Fourteen roentgenograms, 2 photographs, 4 dia- 
grams O R Russell M D 

Indiana University 

THE ADRENALS 

Nonhormonal Adrenal Cortical Caranoma Report 
of Case with 5 Year Survival and Rehef of Hyper- 
tension Zachary R Cottier J Urol 60 363-370 
September 194S 

There are few reports of non-hormone producing 
tumors of the adrenal This may be ascnbed to 
(1) their ranty, (2) the absence of early symptomatol- 
ogy , (3) the possibility that in the late stages of the dis- 
ease with metastases confusion may anse as to the 
origin of the pnmary growth 

The non hormonal typie of carcmoma is usually dis- 
colored in Its late stages, when it is manifested by a 
palpable mass, i-ague abdominal and flank pain, and 
symptoms referable to metastases The duration of 
symptoms is from eight months to two years inth an 
average of one year These neoplasms are seen almost 
invariably in adults over thirty, without sex predilec 
tion 

All important diagnostic aid m the study of such 
lesions IS roentgenography after perirenal air insufflation 
This procedure should be used in combination with ex- 
cretory and retrograde urography and larmnagraphy 
A case in a 50 year-old Russian Jen ess with com 
pi lints referable to peine relaxation is presented 


Routme abdommal exammation revealed the presence 
of a large hard mass which filled the right side of the 
abdomen and flank The blood pressure ranged be- 
tween 290/170 and 178/140 The remamder of the 
clmical and laboratory examinations, includmg hor- 
mone assays, were essentially non-contnbutory Roent- 
gen studies showed findings consistent with a right 
renal tumor, but no perirenal air insufflation was done 
At operation the right kidney and a large tumorous adre- 
nal were removed The pathological diagpiosis was 
adenocarcinoma of the adrenal Followmg operation 
a course of roentgen therapy was given to the operative 
site and abdomen 

Thirty-three months after operation there was clmical 
evidence of metastasis m the abdomen, and thirty-mne 
months postoperatively there was radiographic evi- 
dence of a superior mediastmal mass X-ray therapy to 
the chest and abdomen resulted in no demonstrable 
change in these lesions, but five years after operation the 
patient continued m good condition, fairly comfortable 
ambulatory, and able to perform her household duties 
This IS the longest reported sumval in a patient with 
this type of tumor 

Postoperatively the blood pressure returned to nor- 
mal and remained so The author believes this is the 
result of removing an ischemic kidney caused by torsion 
of the renal pedicle mcident to pressure from the adja- 
cent tumor 

Four roentgenograms 1 photograph, 1 photomicro- 
graph Daniel Talley, III M D 

University of Pennsylvania 

HYDATID DISEASE 

Hydabd Disease and Its Roentgen Picture Pablo 
M Schlanger and Hennette Schlanger Am J 
Roentgenol 60 331-347, September 1948 

A review of 470 cases of echmococcosis accentuates 
the already recognized fact that this disease produces an 
extremely variable clmical picture, dependmg on the 
localization, vitality, and evolution of the parasite, the 
local complications of infection and rupture, and the 
presence of metastatic cysts in other parts of the body 
These cysts, when occurrmg in the hver, may rupture or 
may remam unruptured In the latter case they may 
become calcified They may become multiple but 
never grow larger after they once calcify 

The authors describe and illustrate with roentgeno- 
grams echinococcus cysts of the abdomen spleen, kid- 
ney, bones, and lung No statistics are given as to the 
incidence of the lesions in the venous portions of the 
body 

Forty-eight roentgenograms 

Stanlex H Macht M D 
Baltimore (Md ) City Hospitals 

TECHNIC 

A Method of Checkmg the Centnng of X-Ray 
Tubes ADO Connor and L F Lamerton Bnt 
J Radiol 21 470-471 September 1948 

The exact collimation of the beam is of great impor- 
tance when small fields are used in roentgen therapy 
This can be easilj checked by insertmg in the proximal 
end of the cone a lead shield, in the exact center of which 
IS a pinhole Crossed wires are placed at the distal 
end of the cone with the intersection at the exact center 
A pinhole radiograph will then accurately locate the 
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focil «:pot and nidicilc Oil corri-ctiicss of the colli- 
miUon 

Three illustntious Sm)ma J Ha\\lIv\,M D 

Sul tic, \\ ish 

A Viscous, "Wnter-Solublc Contrast Preparation 
Preliminary Report O Monies and H Hctwmkcl 
Acta ridiol 30 2r)7-20(l, Sept , 30. 10-18 

The authors present a prthmmar> report on a highl> 
\ascous non imtatniE water soluble contnst prcpi 
ntion walh which thc> hope to repl ice lodircd oils 
Tlic prep iration consists of 35 per cent iiinhradil, 2 5 
per cent carbo'c\anctli>lcclhilose (CMC), and 0 25 per 
cent x>locain The CMC iinpirts Mscositj to the 
preparation The percentage coneenlration can be 
altered to \nr> the a iscosit> and contristabihly to suit 
the cvamincr 

Twenta scacn rocntgcnogmiiis 

J G LoRaiAN, M D 
Indi ina University 

About Depth Perception in Viewing Roentgenograms 
M Hopf Radiol chn 18 29S-301, September 10-18 
(In German) 

Eaerj roentgenognin (excepting toniognins, kyino 
grams, and stereoscopic films) is a central projection of 
the object The perspectiae, therefore, is accuntcly 
reproduced Thcorclicallj and pnctically this per- 
spectiae, that is depth perception can be seen by one 


eye if it IS at the same distance If one looks at a roent- 
genogrim which is transverse (90 degrees to its normal 
axis) with one c>e for a few minutes, there is a definite 
plastic Msiiah/ation the effect is similar when the 
roentgcnogrim is looked at upside down by one eye 
A chest film becomes stereoscopic when looked at from 
a distance of six feet with one eye closed It seems that 
a\c arc so used to looking at routine roentgenograms in 
the normal position of the film on a plane, that it is 
iiccess.irj' to shift the axis of the film A simple appa- 
ratus IS described for monocular examination of a film 
in transverse position where the distance between the 
c>c and film can be changed according to the original 
focus film distance H AV Hefke, M D 

Milwaukee, Wise 

Illustrated Roentgenograms — A Pedagogic Aid 
Louis Shattuck Baer California Med 69 216-217, 
September 1948 

The author desenbes bnclly and illustrates effectively 
a method for clarifying, m terms of three dimensions, 
the heart shadow on the roentgen film The technic 
consists of making preliminary sketches on Klear Pak 
supenmposed on tlie x-ray film in the proper position 
After a satisfactory sketch is obtained, the permanent 
drawing is made with pen and india ink on the x-ray 
film Itself, which is then photographed 

Four illustrations 


RADIOTHERAPY 


Irradiation of Pituitary Tumors Results m Fifty 
Cases H Dabney Kerr Am J Roentgenol 60 
348-358, September 1948 

The treatment of pituitary tumors was formerly pn- 
manly surgical Today the principle of irradiation 
first, to be followed by operation in case of failure, is 
generally accepted The author’s technic differs from 
that most commonly employed in that he tries to de- 
hver to the tumor m one course all the radiation that is 
necessary to cause regression He uses 200 kv 1 96 
mm Cu half-value layer, 50 cm distance, and a 5 cm 
cone, treating four fields — two temporal, one frontal, 
and one vertical A dose of 100 r is given to one field 
the first day If no reaction occurs, two fields are given 
100 r each on the second day, after which the dose is in- 
creased to 200 r to each of two fields daily untd each 
field has received 2,000 r in air (average tumor dose 
2,400 r) 

A series of 60 cases is reported, including the follow- 
mg types of tumor acidophihc, 11 cases, basophihc, 
1, chromophobic, 37, mixed acidophihc and chromo- 
phobic, 1 Seventy two per cent of the acidophihc 
lesions and 70 per cent of the ehromophobic show^ ex- 
cellent or good results The basophihc case did poorly 
The age range of the patients was from eleven to seventy 
years , 26 were females 

The author beheves that all types of uncompheated 
pituitary tumors should receive mitial irradiation except 
where cyst formation, hemorrhage into the tumor, or 
mcreased mtracramal pressure is suspected Visual 
fields should be checked during treatment and regularly 
for two months after irradiation Constnction of the 
visual fields may be seen during early treatment, when 
it occurs later, surgical mtervention is mdicated 

Radiation necrosis of the skull was not seen m this 


senes Mental detenoration, when it occurred bore 
no direct relation to treatment, but on the whole psy- 
chotic patients and those with cerebral symptoms 
did not do well and should probably not receive irradia- 
tion Some autopsied cases revealed no change m the 
pituitary tumor which could be interpreted as a radia- 
tion effect Why a tumor that has been irradiated and 
obviously influenced by the treatment (since the pa- 
tients were symptom-free over a long penod) should 
still show no microscopic evidence of response is difficult 
to understand Follow up of the author’s cases which 
were treated at least six years ago showed no instance 
of excellent or good result in which retrogression 
later occurred, and in one case reported as showing a 
poor result at ninety-six months the condition was ex- 
cellent at one hundred and sixty-one months 

One table Harry J Perlberg, Jr , M D 

Baltimore (Md ) City Hospitals 

Testosterone Propionate in Treatment of Recurrent 
Cancer of the Breast Arthur B McGraw Arch 
Surg 57 385-390, September 1948 

McGraw reports 12 cases of ad-vanced recurrent breast 
cancer treated by testosterone propionate Indmdual 
doses were mostly 150 mg , although only 60 mg were 
used mitially , the aggregate dose -varied from 450 mg 
to 6,225 mg Too abrupt initial dosage led to undesir- 
able reactions in the first 2 patients treated, shght mas- 
cuhnizing effects, mostly of the voice, took place in 3 
patients, but not to a degree sufficient to create a Preb- 
le Six of the patients are dead, but only one failed to 
show matenal improvement, m 6, improvement was 
string, in 2 good, and in 3 fau Increased well being 
and power to carry on ordmary activities, with improve- 
ment or retardation of metastases, were seen in 7, and 
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reversal of the bone changes toot place m 2 The use 
of this agent as a palhative measure is encotiragmg, but 
as an adjunct to, not a substitute for, roentgen therapy 
One table, sununanzmg the data for the 12 cases 
Lewis G Jacobs, lil D 
Oakland, Cahf 

The Role of Radiation in the Treatment of Cancer of 
the Breast. J hlaism J de radiol et d felectrol 29 
363-402 194S (In French) 

The author who is Director of the Institute of Cancer, 
Louvain Belgium, has made a statistical study of the 
role of radiation therapy in the management of breast 
cancer This mvolves the experience of the Institute 
of Cancer of Louvam as well as statistics gleaned from 
world-wide centers The statistical conclusions are 
those which are fanuhar to American radiotherapists 
namely, that irradiation m conjunction with radical sur- 
gery iraproi es the five year surviyal rate m cancer of 
the breast associated with axillary lymphadenopathy 
Of more interest for the American radiologist, who is 
prone to be unfamiliar with the French literature is the 
introduction to this extensive work which beautifully 
summarizes the experimental biological studies of can- 
cer of the breast and the relation these studies mav have 
to present and future treatment by irradiation It is 
believ ed that a translation of this mtroduction wdl be 
of mtercst in that it is thought-provokmg and opens up 
new vistas for the possible management of this disease 
in the future 

"Our knowledge of cancer of the breast has made con- 
siderable progress m the course of the last several years 
The role of hormone imbalance m the etiology and 
evolution of this type of cancer has been particularly 
studied These studies have been made m di\ erse spe- 
cies of animals notably in the mouse, the rat and the 
rabbit but the mouse particularlv has furnished the 
most important experimental material The results 
obtamed are m general agreement for all species studied 
It IS for this reason that it is mterestmg to mew it m rela- 
tion to the human clmical material and attempt to de- 
n\e from it useful conclusions in radiation therapy 
It is necessary at the outset to state that most of 
these experiments have been made with homozygous 
strams of known heredity The role played bj heredity 
m the determmation of results cannot be ignored In 
man it is evident that we never have an homogamous 
condition the latter havmg for all time been lost by 
mtermixmg Thus m man we find a condition which is 
polyzygotous If because of this, the question is more 
complex the facts established m aiumals remam nei er- 
thcless true and all these findmgs base some appli- 
cability to man from the biologic pomt of view 

"The influence of the estrogemc hormones has been 
particularly well studied by Loeb Lacassagne Murray 
Little, Bittner Gardner Strong Andervont Rorteweg 
and many other workers It has been established m an 
irrefutable manner that m strains of homozj gous mice 
predisposed to cancer of the breast the estrogemc hor- 
mones play a v ery ccrtam role m the genesis of this type 
of cancer Gi\ en m excess it lowers the age incidence 
of cancer or augments this madence and is likewise 
capable of causing the appearance of cancer m male 
mice which normally do not exhibit it In many of 
these strains if one castrates the females at an early age 
the cancer does not appear if one grafts the testicles 
from the brother w thm the strain t.tie result is the same 


and if one administers testosterone, the cancer does not 
appear 

‘ These various authors are not m agreement relative 
to behavior m strams which are not hereditarily dis- 
posed and m which large quantities of hormones are 
apphed Certam workers contend that one is thus 
able to mcite cancer of the breast, others claim that 
this is impossible 

‘ In the rat certain authors as for example Ges- 
chickter, claim that with adequate doses one can pro- 
voke a cancer of the breast in animals not for- 
merly predisposed This question has recently been 
reviewed by Duunmg, Curtis, and Segaloff These au- 
thors have found that even though all strams which have 
been tested with large and contmuous doses of diethyl- 
stilbestrol given by implantation have formed cancer 
of the breast, there are nevertheless important diSer- 
ences m receptivity with varvmg strains In fact cer- 
tam strains developed cancer m the female breast up to 
78 per cent and as high as 68 per cent m the male, while 
other strams exhibited a complete absence of cancer of 
the breast These latter, however, form calcuh of the 
renal pelvis and bladder 

It IS thus certam that some strams of rats and mice 
if not aU are sensitive to an excess of estrogemc sub- 
stances and that the breast is one of the first organs to 
sufi^er and eventually to succumb to cancer under the m- 
fluence of such a physiologic disturbance This noxious 
influence of the estrogens is counterbalanced by that of 
the androgens We may also glean from these experi- 
ments that it is those strains particularly predisposed to 
cancer which are most sensitive to the estrogens 
women who exhibit cancer of the breast probably fall 
into this category 

These are however not all of the noteworthy obser- 
y ations m animals which seem to have great -value in 
human apphcation 

Females belongmg to certam strains of mice which 
are castrated shortly after birth likewise form cancer of 
the breast (Wooley) Likewise it has been shown that 
these animals exhibit estrus despite castration the 
suprarenals secrete estrogemc hormones by a sort of 
vicarious function foUoivmg ablation of the ovaries 
It IS not impossible that m certam women likewise cas 
trated the adrenals are able to take over the place of the 
ovary m secretmg certain ovarian hormones or hormones 
which have properties closely alhed yvith those of the 
estrogens 

Biskmd as weU as Gardner and Li have been able to 
show t h at under the influence of a prolonged hormonal 
imbalance one can provoke cancer m the mouse and the 
rat. Young male rats are castrated and then receive a 
graft mto the spleen of the ovaries of young females 
Under the influence of castration the anterior lobe of the 
pituitary enters mto a state of hyperfunction and se- 
cretes an abundance of gonadotropic hormones This 
latter abnormally excites the ovarian graft in the 
rat and causes its hypertrophy Normally the ovarian 
secretion resultmg therefrom should mhihit the gonado- 
tropic secretion of the pituitary The ovary however, 
bemg nourished m the spleen secretes its hormonal prod- 
uct mto the portal circulation where it is destroyed by 
the hver It thus never amy es m the general circula- 
tion and ney er reaches the anterior lobe of the pitmtary 
which thus remams abnormally hyperactive and con- 
tmues to mduce the functional hyperplasia of the oyary 
within the splenic pulp This hyperplasia eyentually 
undergoes transformation to neoplasia of a folhcular type. 
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"In ccrlim women nt mcnopnisc, nnti in cibtnlcd 
women, il >;ecm'5 logical to tliiiilv Hint n coiiipar ihli 
lij'pcrpln'^n of the nnlcnor lolic of the jntiiilnrj niter- 
\cncs, Willi nil iLs coii'scquciicc':, nlnioriinl •accretion of 
goindotropic or ndrcinl lioniioiim with li>pcrpl'isi i of 
the ndrcinl'i One niiglit ilnis uiukr^t iiid wliv hem 
ficnl effects of ovnrim onstritioii in the prciiiciiopnns.il 
woiinii arc oiiU lriii>;itorj 

* On the other hind hjpoplusectoniy in the iiiousc 
retards or supprtascs the appennnee of cancer of the 
breast among female mice prahsposid to the disease 
(Korteweg and Tliomasl 

"These a’arioiis laboratorj o pcninents merit con- 
siderable stud\ h> the radiation thirainst and the chin 
cean Perhaps tlitrc will one da\ open to the radio 
therapist the new field of function il radiotherapj that 
of the adrenal and h\poph>sis in relation to cancer of 
tlie breast 

"But if the laboratorj has brought us a series of new 
facts of possible aid to the therapist in an effort to deal 
inth one of the most frequent and malignant of all forms 
of cancer appearing m the female, clinical obsen’ation 
hkewnse brings arguments which might lead us to rceisc 
our therapeutic conccptioiis in this domain Certain 
oiilj of these arc cited 

‘ Itisabuiidantlj demonstrated that in many cancers 
of the breast of Stage I (Steiiithal) in which careful 
microscopic studj docs not show the presence of any 
cancer in the Ijanph nodes, death occurs from distant 
metastases a considerable time after surgerj This 
demonstrates tliat the most extensne operation, per- 
haps disproportionate even in relation to the disease, 
IS, in a number of cases, insufTicicnt to eradicate the 
cancer 

"Itishkew iseevideiit that certain cancers of the breast 
recur one or seseral decades after radical surgery 
These may be recurrences of the same htstologic tjqie as 
that of the pnmary tumor During all this long inter- 
val the organism has harbored dormant cancer cells 
During all this long period the patient has been in othcr- 
wase good health and unlimited in activity This would 
seem to prove a certain physiologic mechanism of de- 
fense against cancer which may be extremely cfEcacious 
This likewise indicates that it is not always iicccs 
sary to completely nd the organism of the last cancerous 
cell m order that the patient, over a period of many 
years, may carry on m otherwise good health without 
any clmical sign of recurrent disease 

It IS nevertheless endent that a great many cancers 
of the breast, like those of the prostate, metastasize to 
the bones with a surprising frequency This likewise 
should mdicate to us that the mechanism of these meta- 
stases IS not entirely governed by physical laws, 
there likewise exists a phjrsiology m the dissemination of 
metastases 

We have attempted hereby to recall certain experi- 
mental and clmical observations which should cause 
one to believe that certam of our therapeutic concep- 
tions need revision that we need to think of these newer 
developments m making a new base for our therapy 
The radiotherapist, better than anyone can profit 
thereby m his treatment These developments may 
lead to modifications of techmc and perhaps even to 
totally new methods of management to the benefit of 
patients m the future ’ 

Forty SIX tables and charts 

Simeon T Cantril, M D 
Seattle Washmgton 


Cancer of the Cervix Uten A Review of 296 Cases, 
1935-1944 John F Hynes Am J Roentgenol 60 
3GS-3S1, September 1048 

An an ilysis of 200 cases of cervical cancer registered 
o\cr a ten-year period is presented Both white and 
N’cgro p iticnts are included, and all stages of the dis- 
c.ise are represented For the final analysis of results, 
88 ’ indeterminate eases,” including recurrent cancer, 
untreated cases, c iscs seen in consultation and treated 
elsewhere, and deaths from intcrcurrcnt disease, are 
omitted 

The author believes that surgical treatment is rarely 
indicated lie has found a combined radium and roent- 
gen therapy approach to be more efficaaous than either 
alone The good results obtained m the senes reported 
are attributed to stnet adherence to the followang 
principles 

(1) Roentgen therapy should precede radium therapy 

III most cases 

(2) WBicnevcr possible, treatment should be con- 

tinuous, being given within six to eight weeks 

An interval of more than four weeks between 

roentgen and radium therapy is hazardous 

(3) The initial treatment plan should be to give the 

maximum dose tolerated rather than the mini- 
mum curative dose 

(4) Unnecessary irradiation of normal tissues should 

be avoided 

(5) Roentgen treatment should be limited to areas of 

known and probable disease 

(6) The whole patient requires treatment during and 

after irradiation 

Roentgen irradiation is given through four pelvic 
fields, each receiving a total dose (m air) of 2,400 to 
3,000 r, two anterior fields being alternated wnth two 
postenor on successive days The factors are 200 
lev , 0 6 mm Cn filter, 0 9 mm Cu half-value layer, 70 
cm distance (increased to 100 cm for patients whose 
sagittal diameter exceeds 20 cm.) Treatment is given 
on five or six days a week and is completed in four to six 
weeks The beam is not angulated 

Radium therapy is begun after an interval of ten 
days A 2 1 tandem 6 cm m length is used, containing 
76 mg of radium ivith 1 0 mm Ft filtration, so arranged 
that 60 mg he m the cervical canal and 26 mg within 
the corpus The usual dose is 4,500 to 6,000 mg hr 

The five-year results of treatment for 156 cases 
treated between 1936 and 1942 were as follows 



Stage 

Stage 

Stage 

Stage 


1 

II 

HI 

rv 

Total cases 

16 

60 

67 

23 

Ahve 

14 

40 

24 

2 

Survival rate 

87 6% 

67% 

42% 

9% 


The total five-year survival rate for this group was 61 
per cent Of the entire determmate senes (208 cases) 
57 per cent survived more than three years 
There were five deaths attnbutable to nradiation 
Among the comphcations of treatment were cohtis, 
severe in 6 cases , late irradiation ulceration of the blad- 
dw, 2 cases, vesicovagmal fistula, 3 cases, pyometra 
36 cases, 80 per cent of which were m the three-year 
survival group One patient out of 20 is estimated to 
have marked cutaneous atrophy and telangiectasis 
from the external radiation 
An unbiased companson of irradiation and surgery is 
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presented with pertinent remarks as to the difSculty of 
any such comparison The author heheves that the 
survival rate m this senes is equal to or higher than any 
reported surgical senes, and that radiation therapy is 
smtable for a larger proportion of patients 

One roentgenogram, 1 anatormc sketch, 14 tables 
Hasrt J Perlbeeg, Jr AI D 
Baltimore (Aid ) City Hospitals 


Cancer of the Cervix Uten. A Study of Five to 
Eleven Year End Results AlTUiamE Howes Am J 
Roentgenol 60 389—102, September 1948 

A review of 230 cases of proved carcmoma of the cer- 
vix admitted to the Brooklvn Cancer Institute from 
1936 to 1941 IS presented. Treatment was varied, m- 
clndmg hysterectomy (7 cases), radium and roentgen 
therapy 

Ordinarily radium was administered after the method 
used at the Radium Institute of Pans, 4,800 mg hr 
with radium sources m the vagma and uterus was ac- 
cepted as a therapeutic dose. Por 94 women receiving 
this or a larger dose the survival rate was 23 per cent 
For 34 receivmg a smaller dose the rate was 17 per cent 
but some of this group had received treatment else- 
where as well 

The author’s method for detemruung the ideal loca- 
tion of the radium sources relative to the tumor and 
routes of dissemination is presented and illustrated m 
detail bv charts and radiographs The fixed pomts thus 
defined allow an approximation of the radium dosage m 
gamma roentgens 

Comphcations madental to radium apphcations were 
those referable to the mtestmal tract and to the urmary 
svstem Vesicovaginal and rectovagmal fistulas were 
thought to be due to neoplastic extension rather than 
radium therapy On the other hand, a few cases 
of intestinal and ureteral stricture were attributed 
primarily to radiation eSect Emphasis is laid upon 
ureteral stenosis and its sequelae subsequent to radium 
therapy [The recent work of Diehl and Hundley 
(Surg Gynec &.Obst.87 705-715, December 1948) re- 
veals neoplastic extension to the ureters to have oc- 
curred frequently m more advanced cases, as determmed 
bv pre-irradiation urmary studies They further riiow 
that non-excessue doses together with packmg the 
uterus (which displaces the ureter approximately 5 to 
S cm from the cervix) practically ehmmates post-ir- 
radiation ureteral stenosis as an entity — H J P J 
Roentgen therapy was admmistered through various 
svstems of portals and each is discussed Photographs 
illustrate the usual type of skin reaction and diagrams 
show depth dose factors The author’s present system 
IS designed to deliver 4,500 r to each parametrium by 
giving 2 400 to 3 000 r (air) to each of four pelvic por- 
tals two anterior and two posterior protecting the 
mid hue structures by a 2-cm lead strip all patients 
arc treated in the Trendelenburg position to dislodge 
ileal loops from the pelvns After one-third to one half 
of the proposed total x-ray dosage has been adminis- 
tered radium therapy is instituted A few days later 
the remaining roentgen therapy is given Intravaginal 
roentgen therapv was used with radium in many cases 
and mstead of radium in selected cases 

The author concludes that the larger percentage of 
Eumv ors appears to hav e been obtained when radium 
dosage IS delivered up to 5 5 ervthema doses mto the 
region of the pamcemcal triangle (parametrium) 


This IS augmented by additional roentgen irradiation 
approximatmg 7 erythema doses " 

Sixteen illustrations, mcludmg 7 roentgenograms, 
2 tables Harrv J Perlberg, Jr., AI D 

Baltimore (Aid.) City Hospitals 

Five Year End-Results of Irradiation Therapy of 
Cancer of the Cervix Uteri at the Memorial Hospital 
Equmn W Alunnell and Alexander Brunschwig 
Surg , Gynec & Obst 87 343-348, September 1948 
This report covers the results m 1 072 patients with 
cancer of the cervix seen from 1934 to 1941 as submitted 
from Alemonal Hospital (New York) for pubhcation by 
the League of Nations Health Organization The 
ov er-all five-vear cure rate for 1,037 patients treated by 
irradiation was 28 6 per cent. The cure rate did not 
show any significant improvement in the penod covered 
A divided dose radiation technic was shown to be 
superior to the massive dose technic employed earher, 
but in general radiation therapy was bdieved to have 
reached a stage beyond which it is not advancmg It 
IS suggested that possibly surgical attack should be com- 
bmed with radiation therapy 

Eight tables John O Laffertt, AI D 

Umversity of Pennsylvania 

An Evaluabon of Adjunctive Radiotherapy m the 
Surgical Treatment of Endometrial Carcmoma Harold 
Speert and Thomas C Peightal Am J Obst &. 
Gynec, 56 502-508, September 1948 
The authors analyzed 157 surgically treated cases of 
carcmoma of the endometrium at the Roosevelt Hos- 
pital Their analysis shows that there is no benefit 
from preoperative irradiation with intrauterme radium 
In earlv cases with tumors of low histologic grade the 
best results were obtamed by hysterectomy alone 
Postoperative x-ray therapy appeared to be of value m 
advanced cases and possibly for tumors of high histo- 
logic grade 

Seven tables John DeCarlo, Jr. AI D 

Jefferson Aledical College 

Diagnosis and Treatment of Pr imar y Ovanan Car- 
emoma with Special Reference to Radiation Therapy 
John H Freed and Eugene P Pendergrass Cancer 
Research 8 361-370 August 1948 

The records of 87 patients with a histologic diagnosis 
of cancer of the ovxiry who received radiation therapy 
at the Hospital of the University of Pennsylvania be 
tween 1930 and 1941 were reviewed with particular ref- 
erence to the value of the treatment 

Seventy -two per cent of the patients were from forty 
to sixty -nme years of age The mcidence of sterility 
(42 per cent) m the married women m this senes was 
high m comparison to a normal mcidence of 10 per cent 
This is m accord with the findmgs of others suggestmg 
a possible relationship between ovanan cancer suscepti- 
bilitv and stenlitv 

Pam, abdommal sweUmg, irregulantv of menses and 
postmenopausal bleedmg were the most frequent pre- 
sentmg symptoms Ascites was present m 34 patients 
at operation A pleural effusion was observed m 8 
patients at some tune during the course of the disease. 
Smee the pleural effusion disappeared after removal of 
the primary tumor m 2 women a possible sunilanty to a 
Aleigs syndrome is suggested m some of these cases 
The chnical stage of the disease appeared to be of 
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grcitcr siKiiificniice limn tlic liistologie t> pc in (lie Iroal- 
nicnt and propiosts in thib scries 
All of the patients had at least an cxploratorj opera- 
tion W1ienc\cr possible, a bilateral salpingo oOplior- 
cctonn and lij stcrcctoinj were done Some of the 
patients referred for treatment after operation clsc- 
•wlicrc had onh a unilateral oOphorcctoiny All of 
the S7 patients rcceised postopcralisc irradiation 
Two tumors were found to be inoperable at the first 
operation but, after a full course of roentgen thcrapj, 
Merc so reduced m size so as to be rcnios able at a se-cond 
operation One of these patients, with widespread 
pcntoncal implants at the first operation, showed com- 
plete regression of the metastatic lesions upon rcopera- 
tion, after receis mg a tumor dose of 1,500 tissue r to the 
abdomen and pchis The second patient showed 
marked regression of the tumor after receiving a tumor 
dose of 1,500 tissue r to the pelvis, but tlic abdomen was 
not irradiated and the pcntoncal transplants were still 
present A third patient was found to be moperable at 
the first operation and at a second exploratory opera 
tion two weeks after receiving 1,000 tissue r to the ab- 
domen and 2 000 tissue r to the pelvis Two months 
later, she was again operated on and the tumor grow ths 
were completely removed No metastases ware pres- 
ent at the third operation 

In 2 patients m whom onl> one ovarj’ was removed a 
carcinoma developed m the opposite ovary fourteen and 
sixteen months later 

The radiation factors were ICO to 200 kv (constant 
potential), 5 to 15 ma , half- value layer 0 95 to 1 1 mm 
Cu, 50 to 80 cm distance The pelvis w as irradiated 
through 2 anterior and 2 posterior 15 X 15-cm or 17 X 
17 cm portals until 1941, after which a single anterior 
and posterior port, 15 X 20 cm , was used Cases with 
evidence of widespread peritoneal transplants were 
given radiation over the upper abdomen through single 
20 X 20 cm anterior and posterior portals Four pa- 
tients with pleural effusion who were thought to have 
metastatic lesions m the chest were given palliative 
treatment over this region, using an anterior and a 
posterior portal, 16 X 15 cm Patients with a large 
localized recurrence m the pelvis were given additional 
treatment over this area Two patients with a local- 
ized lesion in the cul de-sac received treatment through 
mtravagmal portals m addition to the external ir- 
radiation 

With the use of two anterior and posterior portals a 
dose of 200 r (measured m air) was delivered to each of 
two portals daily or on alternate days, depending upon 
the tolerance of the patient Occasionally, when the 
patient lived some distance from the hospital, 3 or 4 
portals were treated with 200 r (m air) twice weekly 
When single large anterior and posterior portals were 
used one portal was given 200 r (m am) daily The 
cyclic method was used on 10 patients, treating 2 por 
tals daily for eight to ten days with a rest penod of 
from one to two weeks between cycles There was no 
evidence that this method was producing any better re 
suits and it was therefore abandoned in favor of the 
serial method Most patients received from 1,600 to 
3 000 r (m au) at each senes with a rest penod of from 
one to four months or longer between senes Those 
who were in good general condition and tolerated treat 
ment well were sometimes given a full course of therapy 
m a single senes In some cases the treatment was 
spread over two three, or four senes 

Fifty-five patients were given abdominal irradiation 


ns well, with doses virjmg from 200 to 2,600 tissue r 
Of the piticnts w ith abdominal carcinomatosis at opera- 
tion, 14 received less tlian 500 tissue r and only 2 of 
these surv IV cd more than two years, 4 received from 500 
to 1,000 tissue r, 17 were given from 1,000 to 2,600 
tissue r 

I or purposes of analyzing results, the cases were 
classified into two groups (a) those receiving a small 
tumor dose, less thin 1,500 tissue r (31 patients) and 
(b) those receiving a larger tumor dose of 1,500 tissue r 
or more (53 patients) A companson of the survival 
rate curves shows a significantly greater number of 
five vear survivals (47 2 per cent) m the group of pa- 
tients rccciv mg over 1,500 r (25 8 per cent m the group 
receiving less than 1,600 r) Three Stage III patients 
arc not included, as complete follow-up was not avail- 
able If the Stage I cases, in which many of the five- 
year cures may be due to surgery alone, arc omitted, 
there remain C3 patients, of w horn 25 received less than 
1,500 tissue r, while 38 recciv'cd 1,500 tissue r or more 
The five-year survival rate in the group receiving the 
larger tumor dose is now 30 5 per cent, or 20 5 per cent 
greater than that for the group receiving less than 1,600 
tissue r Tins again seems to indicate that radiation in- 
creased the number of five-year cures However, since 
the percentage difference in the five year cure rate is not 
changed significantly by omitting the patients in Stage 
I this would suggest that radiation did not have any 
real effect on the five-year cure rate, t e , in preventmg 
recurrence, in patients whose tumor w as localized to the 
ovaries and completely removed The small number of 
patients in the senes makes it impossible to draw any 
definite conclusions 

A delay of six weeks after operation before starting 
roentgen therapy is advocated to give the patient a bet- 
ter chance to recover from the surgical procedure 

Eight tables, 3 graphs 

Treatment of Metastatic Bone Tumors Magnus I 
Smedal and Ferdmand A Salzman Wisconsin M J 
47 675-686, July 1948 

The pathology, ongm, and end-results of 100 consecu- 
tive cases of metastatic bone tumor are discussed 
Carcinoma of the breast accounted for 24 per cent of 
this number In this group the skeletal lesions were 
predominantly lytic with 7 showing mixed lesions on the 
roentgenogram The spine was most frequently in- 
volved Bone metastases from breast cancer are fairly 
radiosensitive, but the results of treatment are only 
palliative The radiation effect has been said to be 
increased by the use of colloidal lead Estrogens and 
androgens have also been advocated but their useful- 
ness has not been properly evaluated 

Carcinoma of the prostate will metastasize to any 
bone in which there is red marrow Twenty of the 
cases in the present senes were of prostatic ongm The 
lumbar spine and pelvis were predominantly mvolved 
The authors do not irradiate bone metastases from pro- 
static cancer, prefemng castration and hormone ther- 
apy 

Bone metastases from the kidney, thyroid, and lung 
are all radioresistant Rehef of pain may be obtamed, 
but the course of the disease is not altered Radioactive 
iodine has shown promise in the treatment of metas- 
tases from the thyroid Accordmg to those who have 
had expenence with this method, the selective uptake of 
radioactive iodine depends upon two conditions first. 
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the thyroid must be removed or irradiated to make it 
mactive, second, the uptake m metnstases is higher in 
those which more closely approach normal thyroid 
structure 

The authors feel that the discrepancy m figures from 
various climes for metastatic bone lesions is due to im- 
proper roentgen screemug of the skeleton They ad- 
vise a routme survey m all cases of malignant fiisease, 
mcludmg a single film of the chest, a study of the thorax, 
including the shoulders, lateral roentgenograms of the 
skull and cervical spme, anteroposterior and lateral 
studies of the thoracic and lumbar spme, and an antero- 
posterior film of the pelvis and hips 
Fourteen roentgenograms, 9 tables 

Lotus Bernstein, M D 
Hartford, Conn 

Roentgen Therapy m Traumatic Myosibs Ossificans 
Ernst A Pohle and Carol Tomhnson Am J M Sc 
215 372-380, April 1948 

The process of calcification and ossification occurring 
m muscle tissue in response to trauma is called trau- 
matic myositis ossificans The condition tends to be 
come asymptomatic and regress, but it may be disablmg 
and even progressive It is particularly common on 
the anterior aspect of the thigh, following a blow, and in 
the elbow region, following dislocation 

It IS generally accepted that the lesion begins as an 
inflammatory response to hemorrhage and absorption, 
dunng which ossification occurs Acute exudative in- 
flammation, hyperplasia, and organization of connective 
tissue are the earhest histopathologic findings Islands 
of osteoid tissue later become surrounded by osteoblasts 
and marrow spaces Cartilage is frequently present 
The most constant symptom is pain of varying dura- 
tion and persistence If the lesion is near a joint, 
Imutation of motion may result 

Roentgenographically, calcification may appear from 
one to four weeks after injury The bone formation 
may reach its maximum m anywhere from six weeks to 
twenty months Regression may occur in from two 
months to years after the discovery of the calafication 
The prophylactic measures most widely advocated 
are those attempting to reduce the hemorrhage imme- 
diately after the mjury such as avoidance of massage 
and the apphcation of cold and pressure bandages 
After calcification has occurred, surgical removal is indi- 
cated only if the lesion is near a jomt or in the ongm or 
msertion of a muscle 

The technic employed m radiation therapy calls for 
doses of 150 to 200 r (m air) to one or two fields daily, 
or every other day, for three or four treatments 
When mdicated, a second senes may be given m four to 
SIX weeks, and a third, two to four months after the 
first course Techmcal factors m the senes here re- 
ported were 176 to 400 kv , 60 cm focal skm distance 
and half-value layers of 1 06 mm Cu and 2 4 mm Cu 
The field included a wide zone about the area of calci- 
fication 

Ten cases were treated, and complete rehef of pain 
occurred m all, m four to six weeks Increased density 


and a sharper and smoother outline were noted in all 
cases, but these changes need not neccssanly be due to 
irradiation Beneficial results appeared to be definitely 
related to roentgen treatment The action of the rays 
is believed to be similar to that in chronic bursitis and 
other inflammations 

Since surgical excision is often followed by recurrence, 
the results obtained by radiation therapy justify further 
tnal even in cases of long duration 

Six roentgenograms , 1 photomicrograph , 1 table 
Benjamin Copleman, M D 
Perth Amboy, N J 

Treatment of Cancer of the Penis Bruno Bertigha 
Radiol med (Milan) 34 540-547, September 1948 
(In Italian) 

The author had the opportunit> of observing 30 ex- 
amples of cancer of the penis at the Radium Institute of 
Bologna betw een 1930 and 1942 He stresses the fre 
quency of congenital phimosis which was found in 13 
of these cases In all instances a biopsy was done and 
the lesion proved to be squamous-cell epithelioma 
Twenty-three of the 30 patients had inguinal adenop 
athy The author stresses, however, that not all in- 
guinal adenopathies were metastatic He points out 
that in a senes reported by Colby these nodes were 
found to be inflammatory and not malignant iii 14 out 
of 32 cases 

It IS beheved that better results can be obtained in 
pemle carcinoma by a combination of surgery and radia- 
tion than by radiation alone Five out of the 7 patients 
treated by surgery and radiation \i ere still alive at the 
end of five years, while only 5 of 18 treated by radiation 
alone survived for a similar period The author be 
lieves that by judicious choice of methods of treatment 
one should obtain five year survivals approaching 40 
per cent 

Contact therapy was used in 9 cases (7,000-11 000 r), 
radium needles were employed m 12 cases, and radium 
over a plastic mold m 12 cases Deep x-ray therapy 
was given to the inguinal regions (1,500-1,800 r m five 
to six days) In 2 cases a simple amputation was done 
and in 1 amputation with excision of the lymph nodes 
Four patients underwent excision of lymph nodes only 
and 2 had complete castration Surgery was always fol- 
lowed by radiation therapy to the operative scar and to 
the inguinal areas The author was impressed by the 
heavy reaction of the corpora cavernosa following ir- 
radiation Cesare Gianturco M D 

Urbana, 111 

Impressions of Developments in Radiology Abroad 
R Kaye Scott M J Austraha 2 253-258, Sept 4, 
1948 

These scattered remarks on radiotherapy as practised 
in America and Great Bntam do not lend themselves 
to abstracting Mention is made of them for the sake 
of those who may be mterested m the impressions 
made upon a visiting radiologist by a few of our lead- 
mg mstitutions It is of interest that the author advo- 
cates the separation of radiodiagnostic and radiothera- 
peutic trairung 
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RADIOACTIVE ISOTOPES 


Biologic Effect of Irradiotion by Rodioactivc Iodine 
Bcngl N Skinsc J Clin Lndocnuol 8 707-710, 
September 1918 

Studies wtb ridioacliv c iodine, 1‘”, m doses which 
haec been usctl ns "Iriccrs" were undertiikcn with two 
nniii objcctixcs (1) to dctcnniiic the niiiiiiinl nmoiiiit 
of ndionctuc iodine which nni interfere wnth thenor- 
nnl fiiiicUon of the th>Toid and (2) to stiid> tlie effects 
of imdnlion by ndiaictiee iodine on \nnous known 
functions of the th>Toid The purpose of the present 
piper IS to report the ndution effect of I”* on the the- 
roid m respect to collection of ndioactiv c iodine, cipic- 
itj for growth, capicitj to collect iodine (from food 
and wntcr), cipicit> to respond to thiouracil, and cipi* 
cilj to respond to thjTOtropic hormone 

Tinc dn> old cockerels were injected with 0 5 unit of 
thyrotropic hormone for three coiisccutisc days 
TwenU four hours after the last injection, three groups 
were injected subcutancouslj with 1'’* (containing 0 1 
inicrogram sodium iodide as a earner) m doses of 1, 10, 
and 50 raicrocuncs, respectivclj A fourth group re 
celled no radioicUt e iodine and was used as a control 
Determination of thjTOid collection curves for 0 5 
( 1 C, 1 (»c 10 (ic, and 50 jic of I”* demonstrated that dur 
ing the first 90 hours no phj siologic change took place in 
the thjTOid at any dose level The carhest radiation 
effect was obsened m the 50 (ic group 144 hours after 
the administration of the isotope, indicating that the 
thyroid docs not retain a large dose of as well as it 
docs a smaller one for any extended period 
Thyroid of chicks which had received 1 mc of I”' did 
not change in growth or iodine concentration, In 
fowls which received 10 (ic andSO^c the normal growth 
of the thyroid was significantly inhibited Iodine con 
ccntration ivas not altered m chicks which received 10 
(*c, but there was a significant decrease m concentra- 
tion of thyroid iodine in the 50 (jc group 
All irradiated chicks responded to thiouracil as meas- 
ured by increase in thyroid weight twenty si\ days after 
receiving I'n However, 38 days after they received 
1“' there ivas no longer any response to thiouracil m the 
50 (ic group, and in the 1 fie and 10 (ic groups the re 
spouse was not as marked as in the non irradiated con- 
trols 

AH the irradiated chicks responded to thyrotropic 
hormone as measured by mcrease m thyroid weight and 
loss of iodine 16 days after administration of !■'* 
However, at the 24 day mterval there was demon- 
strated a dissociation in response to thyrotropic 
hormone between the 10 (jc and 50 jic group In the 
10 (ic group a loss of iodine was observed but no in- 
crease in thyroid weight In the 50 nc group there was 
no effect on thyroid weight and the loss of lodme was 
minimal 

Five charts, 3 tables 

A Study of the Histopathology and Physiologic Func- 
tion of Thyroid Tumors, Using Radioactive lodme and 
Radioautography Brown M Dobyns and Beatrice 
Lennon J Chn Endoermol 8 732-748, September 
1948 

A radioautographic technic was used to study the 
alBmty for iodine, or function, of thyroid adenomas m 
94 cases of nodular goiter The term “adenoma” is 
used to desenbe any completely encapsulated discrete 


tissue miss m which the histologic pattern is different 
from the rein lining thyroid tissue The rather uni- 
\crsal assumption tint the degree of affinity for radio 
lodme represents the degree of function of the thyroid 
tissue IS accepted The tenn 'hyperfunctioning” is 
therefore used to desenbe an adenoma which, by its in- 
creased affiiiity for a tracer dose of iodine, demonstrates 
the utilization of iodine in excess of the remaining thy- 
roid tissue 

All piticnls were given an idcnlicil standard tracer 
dose of radio ictivc iodine (I'*') twenty four to seventy- 
two hours before surgery The nodules were removed 
together w-lli ail adjacent piece of thyroid tissue The 
block composed of botli types of tissue was prepared by 
n rapid histologic tcchmc, mounted on slides, and ex- 
posed to film Six radioautographs, each with a dif- 
ferent exposure lime, w ere made of each adenoma 
It was found that if adenomas arc arranged as a 
spectrum, bcpniiing with the least differentiated or 
most embryoml and progressing onward to the most 
diffcrcntntcd tj’pes, in general the degree of differentia- 
tion runs parallel to the degree of function 
There arc adenomas which have cellular hypertrophy 
and hyperplasia and winch hyperfunction, but there are 
also adenomas which have cellular hypertrophy and 
hyperplasia which scarcely function at all The group 
with negligible function shows increased vanabihty m 
the cell height and in this respect appears to shade off 
into the class of tumors known ns papillary adenocarci- 
noma 

Adenomas which are functioning in excess of the re- 
maining thyroid tissue may occur with or without an 
elevation in the basal metabolic rate By their action 
they appirently suppress the function of the remainmg 
thyroid tissue, depending on the magnitude of their con- 
tribution to the total biologic demand for thyroid hor- 
mone 

Twenty-five illustrations, includmg 8 radioauto- 
graphs 

Dosimetnc and Protective Considerations for Radio- 
active Iodine James J Nickson J Chn Endocrinol 
8 721-731, September 1948 
The desirability of knowing as accurately as possible 
the amount of radiation received by the thyroid is dis- 
cussed, together with the uncertainties associated with 
the calculations employed The need for determining 
as soon as possible the amounts of I'’* which are cara- 
nogenic or otherwise toxic to the normal organism and 
the importance of the current and future clinical work 
m the resolution of the present uncertainty are stressed 
Constant awareness of the toxic properties of radio- 
active materials by those conducting investigative or 
diagnostic studies m human beings is of great impor- 
tance 

The need for protection of the worker agamst radia- 
tions and radioactive materials is discussed and protec- 
tive measures are outlined 

Radioactivity and Urmary-Tract Calculi David S 
Cnstol, Albert E Bothe, and Paul W Grotzmger New 
England J Med 239 427-429, Sept 16, 1948 
This interesting case report concerns a 56-year old 
maie m whom a 3 X 4-cm calculus was found m the 
unnary bladder Numerous prostatic calculi were also 
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present The patient also had a pol}cythemia \era 
for rvhich radioactne phosphorus was gi%en He re 
ceu ed 6 mflhcunes by mouth and fir e months later an 
additional 10 millicunes bj mouth Throughout this 
period he was obserr ed frequentlj and the bladder cal 
cuius was seen to grow Sixty one da> s after the last 
dose of radioactire phosphorus the bladder calculus 
and many of the prostatic calculi were remo\ ed 

Examination of the bladder calculus mth the Geiger 
counter, showed a radioactivity of 2 000 counts per 
minute at a distance of 10 cm Autoradiographj of the 


r esical stones also shou ed %er> definitelj aringof radio- 
actir it> around the calculus there was no evidence of 
radioactivity m the central portion The prostatic 
calculi showed no radioactivaty 

These findings point to a new way of investigating 
the development of unnary calculi and will probably 
be of some value in the study of this problem 

One roentgenogram, 2 autoradiographs, 1 photo- 
graph 

John B McAxevtv, M D 
Johnstouai, Pcnna 


EFFECTS OF IRRADIATION 


The Hazards of X-Ray Editonal JAMA 138 
214-215 Sept IS 1948 

Attention is called to this editonal because of its re 
emphasis on the dangers inherent m the use of \ rays 
The pnncipal points it mahes are as follow s 

Roentgen rays for diagnosis (films and fluoroscopy ) 
are safe oalv because radiologists hav e a long tradition 
of being careful and because films and screens are so 
sensitiv e as to require rather small exposures In treat- 
ing cancer, resultmg damage to skin and normal struc 
tures IS severe and obv lous but such damage, including 
the possibilty of late roentgen ulceration or late roent- 
gen cancer is not too high a price to pay for cure of a 
cancer J\Tien bemgn conditions are concerned, the 
pomt of vaew is different Roentgen treatment for 
such cases should be used only with a vnvnd appreciation 
of Its capacity for harm and vuth an ov ert evaluation 
of its presumptive benefits weighed against the known 
and possible mjunes inseparable from its use m effectiv e 
dosage, 

Mortahty of Medical Speaahsts, 1938-1942 Louis 
I Dublin and ^lortimer Spiegelman JAMA 137 
1519-1524 Aug 21 1948 

This study is based on a tabulation of full tune medi 
cal specialists listed m the American Aledical Duectorv 
of 1940 and the deaths among correspondmg specialists 
within the five-year period from 1938 to 1942 The 
data relate only to physicians residmg within the United 
States Of the 37 010 specialists m the United States 
1,695 were radiologists and roentgenologists (0 9 per 
cent of all physicians 4 3 per cent of all specialists) 
With regard to physicians speciahzmg m roentgenol- 
ogy and radiology the authors make the followmg state- 
ment ‘ Although the mortality ratio for all causes for 
roentgenologists and radiologists namely, 90 per cent, 
IS below that for non-speciahsts, it lies well above the 
av erage for aU specialists In the case of coronary dis- 
ease and cancer, their mortality ratios, 110 per cent and 
133 per cent respectively exceed those for the non- 
speciahsts The high mortality from cancer among 
roentgenologists and radiologists may be of special sig- 
nificance when viewed m conjunction with their mor- 
tahty from leukemia Five of the 95 deaths among 
roentgenologists and radiologists m this experience were 
from leukemia no other specialty had as many or as 
high proportion of deaths from this cause The five 
deaths due to leukemia recorded for roentgenologists 
and radiologists is several times the number expected 
on the basis of the mortahty experience of all male 
physicians the standard of comparison Although 
roentgenologists and radiologists constituted only 4 3 
per cent of the living speciahsts they had one quarter of 
the deaths from leukerma among ^1 specialists The 


facts arc indicative of an extra hazard to roentgenolo- 
gists and radiologists that may arise from their exposure 
to dangerous radiation ” 

Radiation Hazards m Industry Charles R, Wiliams 
J Indust Hyg &. Toxicol 30 294-299, September 
1948 

Wth the advent of nuclear energy and increasing 
production of radioisotopes for research and mdustnal 
use radiation as an mdustnal hazard has aroused wide- 
spread interest The author discusses some of the ap- 
plications of radiations (excluding infra-red and ultra- 
vnolet) m industry and the problems associated with 
them ,Under the heading X-Ray he takes up installa- 
tions of 400 lev and less, high-voltage (1,(K)0 000 and 
above) equipment, shoe fitting fluoroscopcs, anti theft 
and anti-sabotage fluoroscopcs high-vacuum electronic 
tubes, and under Radioactive Substances radiography, 
linear sources nickel-polonium alloys m spark plugs, 
the radium type vacuum gage, self-lummous paints, 
and the use of thonum m the manufacture of gas 
mantles 

Protection Agamst Radiation Hazards and Maxumnn 
Allowable Exposure Values Karl Z Morgan J 
Indust Hy g &. Toxicol 30 286-293, September 1948 

The author describes the measures taken at the Oak 
Ridge National Laboratory to protect workers from 
radiation damage and discusses the maximum allow- 
able exposure values He states that the tolerance 
level of 0 1 r per dav chosen five years ago for the 
Plutonium Projects is not as low as it should be Health 
physicists consider 0 1 r per day as the maximum per- 
missible dose of radiation and about 0 01 r per day as 
the permissible operating dose [The National Com- 
mittee on Radiation Safety has recently reduced the 
permissible dose” to 0 3 r per week ] A recent 
analysis of the personnel radiation exposure records 
kept by Health Physics personnel monitonng sections 
(Oak ]^dge) indicates that no employee is averagmg 
more than 0 02 r per day 

Four photographs 2 tables 

Comph cations Followmg Irradiation of the Thyroid 
Gland R hi Lukens Ann Otol Rhm , Sc Laryng 
57 633-642 September 1948 

X-ray irradiation of the larynx for caremoraa is justi 
fied m cases of inoperable cancer and as after-treatment 
m cases in which remaimng concealed cancer cells are 
suspected However when x-ray is resorted to m 
treatment of other conditions in close proxiimty to the 
larynx and trachea (notably lesions of the thyroid 
gland), consideration must be given to the possibHity 
of damage to the underlying larynx and trachea 
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Cartihgcs of tho liirjniv and Inclica arc susceptible 
to intcnsnc irradiation TIil degcncritiac process is 
slow and niaj not give ahnning s> niptoins until several 
years later The dam igc is peniianeiit, progressive, 
and requires a lifctiinc of treatinciit In addition, the 
patient is constantly in danger of death due to asphyxia 
In the cases herein reported, obstniction to the airway 
was due not only to pathologic narrowang of the larynx 
and trachea but also to altered secretion accumulating 
at the point of stenosis One patient lost her life because 
crusts became u edged in the narrowed airway during 
the night and help could not be obtained quickly enough 
to save her 

Syauptoms exhibited m the 6 cases recorded were 
hoarseness, sensation of lump in the throat, inspiratory 
dyspnea, wheezing, dysphagia, eough, expectoration, 
loss of weight, pain in the chest The physical findings 
were congestion of the laryngeal mucosa, telangiectasis 
and scarring of the neck, stenosis of the laryaix, inflam- 
mation of the laryngeal mucosa, telangiectasis of the 
vocal cords, stenosis of the trachea, granulomatous 
lesions m the tracheal walls, crowding inward of the 
tracheal wall viscid adherent tracheal secretions, crust- 
ing Cicatrices are not common, only a suggestion of 
cicatncial tissue was present m one case 

The time between termination of the irradiation and 
appearance of the first symptoms of tracheal disease 
was one year m 2 cases three years in 2 eases, and seven 
years m 1 case 

Tracheotomy was required m 3 of the reported cases 
This may be rendered hazardous by changes m the blood 
vessels m the overlying tissues and lowered resistance 
to infection There may be delayed healing with 
necrosis and gangrene of the operative field m some 
mstanccs 

No statement is made as to the dosages of radiation 
employed m the cases presented 

Stephen N Tager, M D 
Danville, 111 

Contributions to the Study of Pleuropulmonary 
Modifications Accompanymg Radiation Therapy of 
Breast Cancer R Sarasm, G Voluter and J Garcia- 
Calderon J de radiol et d’dlcctrol 29 445-452, 

1948 (In French) 

The authors have reviewed the literature relative to 
radiation fibrosis of the lung and have presented a 
number of their own observations on this comphcation 
Their conclusions are as follows 
The reaction of the lung to x rays is always an exu- 
dative one. This exudation involves both the pleura 
and the parenehyma A considerable atelectasis is 
generally associated with this mechanism An inflam- 
matory component has also been found, the ongin of 
which IS not always imtative Exacerbation of specific 
pulmonary disease or non-specific mflammation may be 
associated wnth reaction m the mediastmal lymph nodes 
and even in the contralateral lung and pleura All of 
these reactions may be transitory They hkewise, 
however, predispose the tissue for the later appearance 
of fibrosis and are the first step leading to an eventual 
post-roentgen fibrosis of the lung and pleura 

The forms which this exudative and atelectatic proc- 
ess may take are vaned There may be phases of 
regression or progression and occasionally these may 
end m a total disappearance of the process The end- 
result may be a generalized emphysema, a discrete 
aemous sclerosis, pleural adhesions or finally paren- 


chymal fibrosis, the degree of which may be extremely 
xmricd 

Twelve rocntgcnogrims 

Simeon T Cantril, M D 
Seattle, Wash 

On a Peculiar Late Reacbon in Radlologically 
Treated Cases of Cancer of the Hypopharynx. Pre- 
liminary Observations S6lvc Welin Acta ridiol 30 
249-260, Sept 30, 1948 

Of 327 patients treated for histologically venfied 
cancer of the hypopharynx, 195 were followed by re- 
peated roentgen examinations Of these, 5 patients 
exhibited a picture which was strongly suggestive of a 
local recurrence, showing increased width of the pre- 
vcrtcbral soft-tissue shadow and irregularity of the 
mucosa in the irca of tlic former tumor On direct and 
indirect hypopharyngoscopy, however, no evidence of 
recurrence could be demonstrated The changes ap- 
peared as early as three months after irradiation and as 
late as eleven months They disappeared wnthout 
further treatment The original treatment was the 
same in these 5 cases os in the remamder of the series, 
approximately 5,600 to 6,000 r delivered to the tumor 
in thirty days 

The changes arc believed to represent a late irradia- 
tion reaction, though the author suggests the alter- 
native possibihty of some extnnsic factor such as 
infection 

Fourteen roentgenograms J Scott, M D 

Indiana University 

Radiat on Myelitis of the Cervical Spmal Cord 
GcoiTrey Boden Bnt J Radiol 21 464-469, Sep- 
tember 1948 

Myelitis of the cervical cord secondary to irradiation 
for various lesions m the mouth, pharynx, and neck ivas 
found m 10 of 161 cases treated between 1942 and 1946 
Four cases were transient and six progressive 

The symptoms appeared between one and fifteen 
months aft er irradiation , in half of the cases the penod 
was more than nme months Subjective symptoms 
were the only indications m the transient cases These 
mcluded numbness and tingling of the neck, shoulders 
and arms In the progressive cases the symptoms 
went on to paresthesias, weakness or paralysis m one 
or more limbs and m the late stages bowel or bladder 
dysfunction The physical signs in the progressive 
cases were those of transection of the cervical cord 
Five patients died 

Four patients had been treated through multiple 
small fields and m 3 of these progressive myehtis de- 
veloped The dosages had been respectively, approxi- 
mately 2 000 r to the cord in one day, 2 226 r in one 
day , and 5,200 r m seventeen days One patient who 
received approximately 5,060 r in seventeen days had 
only transient myehtis 

Six patients had been treated with large fields which 
mcluded the whole neck and the full length of the cervi- 
cal cord Three patients who received less than 3,375 r 
in seventeen days showed progressive symptoms 

The author concludes that long lengths of the cord 
should not receive more than 3,600 r m seventeen days 
Patients given 5 000 r m seventeen days or 2,000 r in 
one day are apt to show symptoms of transverse 
myehtis 

Three tables Sidney J Hawley MD 

Seattle, Wash 
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Cytologic Changes in Thjrtnic Glands Ejqiosed in 
Vivo to X-Rays Robert Schrek Am J Path 24 
1055-1066, September 1948 

In previous uork Schrek found that x rays killed 
thyrnic cells (lymphocytes) tn vtlro after a latent period 
of throe hours or more Dunng this latent period 
primary intranuclear vacuoles developed in many of 
the cells After twenty-four hours of incubation, nearly 
all of the irradiated cells were dead and these cells then 
showed small, round, single, dark, partly encapsulated, 
secondary vacuoles These same changes occurred in 
non-irradiated suspensions incubated at 37° C but at a 
slower rate than m irradiated suspensions It was thus 
concluded that x-rays did not initiate any new degen- 
erative process but accelerated the normal aging and 
death of the lymphocyte 

In the study recorded here an attempt was made to 
determine whether or not similar phenomena occurred 
m thymic tissue in vivo Anesthetized rats and rabbits 
were treated with 1,000 r over the thymic gland and 
were sacn6ced one to six. hours later Counts were 
made of the dead cells and of the hve cells of portions 
of the glands and estimates of the percentage of viable 
cells were thus determined Dark-6eld study for the 
presence of primary and secondary vacuoles was done 

Intranuclear, aadophihe vacuoles uere produced m 
many cells three hours after irradiation Many of the 
irradiated cells had single or multiple pnmary vacuoles 
with or without vacuolar walls Five hours after irra- 
diation many cells showed pyknotic fragmented nuclei 
Many of the ceUs of this tissue had secondary vacuoles 
Controls (non-irradiated thymus) also showed a few 
such changes The spontaneous x-ray-induced degener- 


ation of lymphocytes ms associated with the formation 
of intranuclear vacuoles and fragmentation 
Seven photomicrographs 

Stax LEV H Maciit, M D 
B iltimorc (Md ) City Hospitals 

Comparative Examinations about the Influence of 
X-rays and Chemical Substances on Mitosis K Hohl 
Radiol elm 18 302-309, September 1948 (In German) 
Mitoses are relatively easily disturbed b> extrinsic 
factors — radiation as well as chemical compounds 
With radiation the primary effect, that is absorption of 
quanta, is essentially the same by protons, neutrons, 
roentgen rays, and ultraviolet rajs Expenments on 
mitosis of root menstems of plants show that the first 
changes are obscrv'cd in about thirty minutes in the 
early metaphase of the mitosis In forty-five minutes 
to an hour definite changes are also seen m the later 
metaphase, evidenced by pjknosis Dosages of 25 and 
50 r in air were not effective ns far as vTsiblc changes 
were concerned, but dosages of 100 r (m air) produced 
definite pyknosis The effect seems proportionally 
larger when 300 r arc dehvered Only trypaflavine 
seems to have a sirmlar pjknotic effect, without damag- 
ing other plant structures 

Summation of irradiation and chemical effects takes 
place when dosages of each are used, which are by 
themselves not harmful Nitrogen mustard seems to 
act like radiation on the centromer Stilbamidin had 
no effect on the mitosis of plants Other anti-mitotic 
substances as urethane, chinone, etc , ore discussed 

H Hefke, M D 
Milwaukee, Wis 
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The Clinical Usefulness and Limitations of 

Supervoltage Roentgen Therapy^ 

SIMEON T CANTRIL, M.D , and FRANZ BUSCHKE, M D 
Tumor Inshtute of the Swedish Hospital, Seattle, Wash 


I T IS WITH DUE hunulity that we venture 
to discuss supervoltage roentgen ther- 
apy witliin the shadows of San Franeisco 
and Berkeley With the advent of newer 
forms of high-voltage accelerators, which 
seem to place no fimte limits upon the en- 
ergy of x-ray or particle beams, rays gener- 
ated within the range of 1,000 kv can now 
scarcely be classed as supervoltage We 
make no apology, however, for attemptmg 
to evaluate our ten years of experience with 
radiation of this modest energy (1) In so 
domg we are brought face to face with the 
ever more stnkmg fact that our biologic 
and chmcal knowledge lags behmd tech- 
mcal development by many orders of mega- 
volts It is now approximately twenty-six 
years smce Coutard gave to roentgen ther- 
apy the status of an mdependent and useful 
art His medium-voltage eqmpment, ar- 
ehaic b)'^ present standards, provided him 
with a tool which enabled him to make 
radiobiologie and chmeal observations, ob- 
taimng results still rarely surpassed and in- 
frequently equalled by those usmg modem 
apparatus 

It cannot be said that we as yet fully 
understand biologic effects and dimcal ap- 
phcation of x-rays withm the range of 200 
kv X-rays withm the range of 1,000 kv 
have had chmcal apphcation for about 


fifteen years Our own personal experience 
covers ten years We have had the ad- 
vantage m our own clmic of drawmg upon 
the patients and records of our predecessor, 
Dr John E Wuth, who encountered some 
of the imtial pitfalls in the use of super- 
voltage x-rays Controlled chmcal ap- 
praisal m the Tumor Institute of the Swed- 
ish Hospital, therefore, dates from 1935, 
covermg a thirteen-year period 

APPARATUS AND TECHNICAL FACTORS 

The apparatus which we have used con- 
sists of a General Electnc KXC-2 m- 
staUation, which was engmeered m 1932, 
the pioneer period m the development of 
x-ray voltages of about 500 kv The cas- 
cade banks of transformers and condensers 
and the operation of the tube (14 feet m 
length) m air necessitate a large shielded 
room to provide clearance between the 
voltage-generating apparatus The sys- 
tem is now archaic m design when com- 
pared with modem apparatus , yet its per- 
formance has been remarkable The tune 
loss due to repairs and mamtenance has not 
appreaably exceeded that of more conven- 
tional medium- voltage eqmpment 

Operational voltage has been mamtamed 
at 800 kv as recorded by rotary voltmeter 
measurements (2) Pronsion for control- 
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lable cathode bias CS) %vith the filament 
operating at 10 ma produces a beam of 
effectively higher quahty for a given ap- 
phed potential Filtration of 4 25 mm 
lead m addition to secondary filters gives 
a beam of half-value layer equivalent to 
3 mm lead or 9 1 mm copper The effec- 
tive wave length has an average value of 
0 0245 A Target-skm distance is 100 cm 
Cones are avoided by the interposition of a 
hght-centermg and field-defimng mecha- 
msm, the beam traversing the last 30 cm m 
air before stnkmg the skin 

Dosage measurements have been made 
exclusively with Victoreen condenser r- 
meters It has been standard practice to 
perform tube cahbrations by measurements 
with the chamber half sunk m an untem- 
pered masomte presdwood phantom, thus 
mcludmg back-scatter m the measured sur- 
face dosage Dosage rate for a field of 
10 X 14 cm under operatmg conditions is 
24 r per mmute Surface dosage rate 
as a function of field size above 25 sq cm 
has a rather slow dependence on size 
Depth dose measurements of typical values 
at 10 cm (100 cm F S D ) are 



Per cent of Stirface Doses 


800 kv 

200 kv (Imm Cu) 

50 sq cm 

47 

31 

80 sq cm 

49 

35 

140 sq cm 

53 

39 


Dosage measurements with multiple 
fields which are not co-planar, and espe- 
aaUy with irregular contours, have been 
made with the aid of presdwood models 

PHYSICAL advantages OF SUPERVOLTAGE 
ROENTGEN THERAPY 

Imtial enthusiasm for the development 
of x-rays at voltages m excess of 400 kv 
arose from the possibihty of obtaimng an 
improved depth dose for the treatment of 
deep-seated tumors Although such im- 
provement IS real, it does not m itself jus- 
tify the operational cost of supervoltage 
eqmpment The relatively small mcrease 
m depth dose between 200 and 800 kv , de- 
spite the greater penetration, is attribu- 
table to the greatly reduced scatter m tissue 


This provides a more homogeneous beam 
throughout the irradiated volume and sig- 
nificantly limits the spread of the beam be- 
yond its geometric confines At a depth of 
7 cm , with a medium-sized field, the dose 
for 800- and 200-kv x-rays, relative to 100 
per cent at the surface, is, respectively, 13 
and 25 per cent 1 cm outside the geometric 
beam Corresponding values at 2 cm dis- 
placement are 9 and 15 per cent 

The advantages denved from this more 
forward scattermg are several 

1 The size of tlie field does not need 
to be mcreased in order to add to the scat- 
tered component of the depth dose The 
size of the field is determined by the geo- 
metric size of the tumor 

2 Better beam defimbon is helpful m 
minimizing unwanted irradiation of normal 
or previously irradiated tissues This is 
seen in the sigmficant reduction of the 
x-ray contnbution to the cervLX, vagmal 
vault, and rectum when the parametna are 
irradiated in conjimcbon with intracam- 
tary radium approaching the hmit of tissue 
tolerance Further irradiation of nudhne 
structures is purposefully mimmized 

3 The elfieiency of treatment, meas- 
ured as a ratio of energy absorbed m a tu- 
mor to total energy absorbed by the body, 
IS likewise an important advantage of the 
more sharply demarcated beam It is this 
faetor which to a large extent accounts for 
the improved tolerance of the patient to 
supervoltage x-ray therapy It cannot be 
demed that radiation siciness is more rare 
and easier of control with radiation m the 
higher-voltage range This is perhaps the 
most stnkmg feature to one who has an op- 
portumty to follow patients through major 
radiation therapy 

In Figure 1 is represented a tumor lo- 
cated more or less centrally in a body 25 
em thick Of the total energy absorbed 
by the patient, Parker calculates the fol- 
lowmg amounts absorbed by the tumor (4) 

A (200 kv ) 5 per cent 

B(800kv) lOpercent 

C (2,000 kv) 11 percent 

D (ultra-high voltages) 12 per cent 

For every unit of energy absorbed by the 
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eentage depth dose referred to 100 per cent at the center of the field on the sljn surface 
A 200 kv , constant potentral F liter 1 mm Cu + 1 mm A1 
B 800 kv p , grid-biassed pulsating potential Filter 4 5 mm Pb + Sn, Cu, A1 
C 2,000 kv nominal, t e , well filtered gamma radiation 
D Hypothetical ultra-penetrating radiation 

The isodose curves have been split along the central axis and reassembled in pairs to make the successive changes 
in configuration more apparent Reproduced from Supervoltage Roentgen Therapy (1) (H M Parker) 


tumor, the total energy contnbutmg to un- 
wanted systemic effects will be 20 umts at 
200 kv as opposed to 10 umts at SOO kv 
For more superficial tumors this advantage 
IS offset by tlie increased undesirable radia- 
tion below the tumor 

4 Reduction in skin damage with 800 
as compared with 200 kv is due to two fac- 
tors The first is the more forward scat- 
tering, placmg the sensitive layer of the 
skm, which gives nse to erythema, at a les- 
ser depth than that at which secondary 
electromc equilibrium is estabhshed in 
tissue This can be demonstrated by the 
addition of a layer of matenal of low atonuc 
number to the skin, which places the sensi- 
tive skm layer at the equilibrium depth 
and mcreases the observed skm reaction 
The second factor contnbutmg to lesser 
mitial skm reaction is m part the virtual 
absence of the photo-electnc effect of the 
more energebc rays upon the considerably 
greater sulfur content of the skm as com- 


pared with other soft tissues (5, 6) This 
same dimmution of photo-electnc effect re- 
duces the dose m bone, which is therefore 
pnmanly limited to the factor of increased 
density 

5 The combmation of greater penetra- 
bihty and lesser skm damage provides a 
favorable techmc for utilizmg only one field 
m the treatment of certain lesions where 
anatormc and biologic considerations per- 
mit We have done this to advantage m 
the treatment of certain cancers of the 
pharynx and larynx, and even m extensive 
cancers of the hp, where penetrabihty is a 
less important factor than is a homogene- 
ous beam devoid of the late sequelae which 
would accompany a multiple-field technic 
with medium- voltage radiation 

PHYSICAL DISADVANTAGES OP 
SUPERVOLTAGE ROENTGEN THERAPY 

The physical advantages to be expected 
from x-rays m the range of 800 kv having 
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been postulated, certain physical disadvan- 
tages are to be considered 

1 The cost of operation cannot be 
minimized 

2 Though present-day supervoltage 
apparatus has attamed a flexibihty not m- 
herent m our older design, it is admitted 
that placement is not as easily or readily 
attamed as with medium- voltage machines 

3 In usmg co-planar fields, one can 
theoretically offset the gam m depth dose 
by the increment of the eMt dose upon op- 
posmg fields Dependmg upon the size of 
field and body thickness, the exit contnbu- 
tion may be 10 to 25 per cent of the en- 
trance dose This can effectively reduce 
the central combmed dose In actual prac- 
tice we have found, however, that the exit 
dose upon the skm is not the hmitmg factor 
Injury to deeper normal structures forms 
the hmitmg barrier 

4 The physical advantages of mcreased 
depth dose and lesser skm mjury could be 
offset by an adverse biologic effectiveness 
of the radiation The threshold erythema 
for skm is m the range of 1,000 r for 800 kv 
(h V 1 91 mm Cu) as opposed to about 680 
r for 200 kv (h v 1 0 9 nun Cu) The 
possibihty exists of dehvermg at least 
twice the radiation at 10 cm depth If the 
tumor lethal dose mcreased m the same 
ratio, any advantage would be nulhfied 
We have no chmeal evidence that this is so 
Experimental evidence m this energy range 
suggests that 200-kv x-rays as compared to 
gamma rays with respect to lethal action on 
the roots of Vtcm faba have an mcreased 
effectiveness of not more than 30 per cent 
(7) In so far as alterations m biologic 
effectiveness introduced by variations of 
wave lengths m the range under consid- 
eration are concerned, we would conclude 
that other factors are more important m 
decidmg the outcome The total irradi- 
ated volume, protraction, fractionation, 
chmeal gmdance of dose, and avoidance 
of undue mjury to normal structures out- 
weigh considerations of wave-length effect 

Further discussion of physical considera- 
tions will be ormtted m favor of an empha- 
sis upon chmeal aspects of supervoltage 


roentgen irradiation We have been most 
fortunate m havmg the collaboration of Dr 
H M Parker in matters concemmg physi- 
cal and radiobiologic problems More 
detailed analysis of the physical side of our 
work can be found m Parker’s helpful con- 
tributions to our publications (1) 

CLINICAL application 

Radiation therapy has sufficiently ad- 
vanced m two and a half decades to pemut 
us to delmeate fairly well the mdications 
and contraindications for irradiation m the 
more prevalent varieties of cancer These 
indications depend pnmanly upon the bio- 
logic nature of the growth as expressed m 
its response to ionizing radiation We 
likewise have experimental and chmeal 
evaluations of the varjnng degrees of radio- 
sensitivity of normal tissues We are ade- 
quately familiar with the chmeal course 
and avenues of spread of the more impor- 
tant cancers, together wath the complica- 
tions which may anse as a result of the nat- 
ural history of the disease In so far as 
roentgen therapy is concerned, this backlog 
of fundamental knowledge has accumulated 
through the pamstakmg observations of 
many workers who had at their disposal 
x-rays not exceeding 200 kv in energy 

ParaUehng this radiobiologic experience 
with medium-voltage roentgen radiation is 
the comparable information derived from 
work, both experimental and clmical, with 
the gamma rays of radium as the lomzmg 
agent In regard to biologic response of 
normal tissues and chmeal indications for 
lomzmg radiation, data gathered with the 
use of x-rays and gamma rays of radium 
were m general corroborative Tissues and 
neoplasms had, generally speakmg, the 
same sensitivity to medium-voltage x-rays 
as to gamma rays of radium The indica- 
tions for external irradiation were not al- 
tered when x-rays began to supplant telera- 
dium, which historically was the mitial 
source of the earher clmical information 
There were, however, certam observations 
made by those usmg large teleradium umts 
which pointed to a possible techmcal ad- 
vantage of radiation of shorter wave length 
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These concerned the greater skin tolerance 
and the improved depth dose when a suffi- 
cient quantity of radium could be amassed 
m a single teleradium unit witli adequate 
protection and beam localization Tele- 
radium was indeed the first supers'^oltage 
therapy umt It supplies an adequately 
homogeneous radiation of 2 mev and was 
limited m its further development only b}’- 
problems relating to the scaraty (at that 
time) and cost of radium, the relatively low 
exposure rate, and adequate protection of 
patient and operator The development of 
high-voltage x-rays was an attempt to over- 
come these disadvantages and yet obtain an 
instrument embodying the ments of the 
higher-energy radiation 

At this point it IS of histone interest that, 
although x-ray therapy apparatus in the 
range of 1 mev has been m chmeal use for 
about fifteen years as a near mutator of 
teleradium, no one, so far as we are aware, 
has as yet used therapeutically x-rays of 2 
mev , equivalent to the energy of the 
gamma rays of radium The development 
of x-ray voltages above 1 mev received 
great impetus during World War II, and 
such voltages were a useful tool m indus- 
tnal radiography It is only now, after the 
war, that apparatus capable of energies 
higher than 1 mev is available for thera- 
peutic use With the advent of improved 
engmeenng m vacuum tubes, transformer 
and insulating design, with the elaboration 
of the "Van de Graafif and betatron designs, 
one can choose his desued voltage provided 
he can circumvent one of the original dis- 
advantages of teleradium — namely, cost 
And then, to complete the cycle of events, 
we now hear rumbhngs that a mammoth 
telecobalt"’ apparatus is envisaged as a 
supervoltage source par excellence 

Those who imtiaUy imdertook the apph- 
cation of supervoltage x-rays to the treat- 
ment of cancer could not anticipate any 
starthng improvement m curability in tu- 
mors which had not heretofore been amen- 
able to medium-voltage therapy Previ- 
ous experience with gamma-ray therapy, 
and now with supervoltage x-ray therapy, 
has shoivn that in cancers which are not 


biologically responsive to lomzmg radia- 
tion this inherent character will not change 
when the quality of the radiation is altered 
Fibrosarcoma, osteogenic sarcoma, and 
melanoma have a similarly unfavorable re- 
sponse to 200- and 1,000-kv x-rays 
Gamma rays of 2,000 kv have been no 
more effective Likewise we cannot ex- 
pect to alter, by improving the quahty of 
the radiation, the grudgingly low level of 
response of otherwise radiosensitive tumors 
which have mvaded bone or stnated 
muscle Epidermoid carcinoma which has 
involved the mandible is as hopelessly 
treated by supervoltage x-irradiation as by 
x-rays of lower energy We have not 
found that epidermoid caremoma in lymph 
nodes secondary to lesions of the hp or cer- 
vix are any more amenable to 800-kv 
x-rays than they are to x-rays generated at 
200 kv The intestmes do not tolerate any 
higher dose of supervoltage roentgen ther- 
apy than of x-rays in the lower range The 
bamer to a more effective pelvic irradia- 
tion IS not, therefore, hfted Ischemia 
and previous irradiation to the point of nor- 
mal tissue alteration are still deterrents to 
further effective therapy Nor can we ex- 
pect that addition to the operatmg poten- 
tial m any way reheves the therapist from 
the task of careful dady clinical observa- 
tion and the adaptation of the treatment to 
the tumor, the adjacent normal tissues, and 
the patient 

A critical evaluation, therefore, of any 
advantages to be foimd m supervoltage u- 
radiation must reahstically take mto ac- 
count the biologic limitations of x-ray ther- 
apy in general Purely statistical reports 
which mclude a large number of hopelessly 
advanced cases, those which invade known 
barriers to control by irradiation, and le- 
sions previously irradiated by other means, 
do not serve to clarify the possible small 
but significant place of supervoltage ther- 
apy m the management of cancer The 
most that we can expect from radiation of 
higher voltage is some improvement in the 
results for those forms of cancer which are 
essentially radioresponsive to medium- 
voltage therapy 
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Fig 2 Large multiDle papillary carcinoma of bladder (Grade 11), treated in 19-11 Tumor dose through three 
fields, 4,300 r in fifty-nine days Combmed incident and exit dose to antenor field 5,200 r Skin soft with centnd 
epilation Posterior skm normal in appearance Patient well, without urinary symptoms, in 1948 Reproduced 
from Supervoltage Roentgen Therapy (1) 

Fig 3 Advanced papillary carcinoma of bladder (Grade II), involving entire mucosa except dome, treated in 
1935 Overtreatment. Tumor dose 10 000 r through four fields in sixty-three days Combined incident and exit 
dose to anterior field 9,000 r Skin and antenor abdominal wall denselj fibres^ Patient well thirteen years, 
w ith minimal bladder symptoms Rectal fibrosis Reproduced from Supervoltagc Roentgen Therapy (1) 


Our own material is statistically low in 
most categones of disease This has not 
prevented us, however, from drawmg cer- 
tain tentative conclusions by the method of 
careful case analysis and personal attention 
to all the details of therapy Although we 
might have denved statistical support or 
refutation for possible advantages of super- 
voltage therapy had we been able person- 
ally to conduct many more patients 
through their irradiation, we would not 
have had the time to accumulate the obser- 
vations which are pertinent to our conclu- 
sions thus far Mass production is not 
more successful m supervoltage than m 
medium-voltage therapy 

From the standpomt of clmical appraisal, 
two mam divisions of disease are desenbed 
These are the deep-seated and the more ac- 
cessible tumors 

Deep-seated Tumors A rather wide va- 
riety of deep-seated tumors has been 
treated Attention at this time will be 
given only to those of the unnary bladder, 
cervix, esophagus, and pituitary These 
groups bnng out the usefulness and haz- 
ards of supervoltage irradiation 


Between 1934 and 1942 a total of 61 car- 
cinomas of the bladder were accepted for 
treatment The majonty of these were ad- 
vanced postoperative recurrences and 
many of them would not now be accepted 
for therapy on the basis of our accumulated 
experience Of the 61 patients, 9 have re- 
mamed symptomatically and cystoscopi- 
caUy free of disease for more than five 
years A more detailed anal)fsis of tliese 
patients can be found in other pubhcations 
(1, 8, 9) In most instances external ir- 
radiation is now given through three pelvic 
fields a central antenor suprapubic and 
two lateral postenor fields with some degree 
of central angulation It is possible 
thereby to obtain a tumor dose of 5,000 to 
6,000 r m SIX to eight weeks without more 
than an imtial bronzing of the skm and later 
incomplete epdation with very mmimal 
subcutaneous fibrosis (Fig 2) When the 
range of 5,000 to 6,000 r tumor dose is not 
exceeded, permanent rectal mjury and re- 
duced bladder capacity are not encoim- 
tered The reaction of the vesical mucosa 
charactenzed by frequency and urgency is 
anticipated, together with some degree of 
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radiation procbtis One patient wntli an 
extensive papillary caranonia involving al- 
most the entire mucosa, treated in 1935, 
received a tumor dose approximating 
10,000 r in sixty-tliree days Although he 
has remained free of carcinoma of the blad- 
der, late rectal fibrosis necessitated dilata- 
tion to prevent obstruction A late break- 
down of bladder mucosa healed ivithout 
incident, and further unnary symptoms are 
mimmal The skin of tlie antenor field 
(Fig 3), ivith dense underlymg fibrosis of 
the abdominal wall, is in marked contrast 
to Figure 2 

We have learned pnmanly that the his- 
tologic variety of cancer of the bladder 
most favorable for roentgen therapy is the 
papiUary carcmoma of a low degree of 
differentiation X-ray therapy is usually 
considered in the more advanced cases or 
those with multiple recurrences after elec- 
troresection, when a choice must be made 
between cystectomy and irradiation 
■^Tieu mvasion of the muscular wall of the 
bladder has occurred, the prognosis with 
\-ray therapy is less favorable In only 
two patients with palpable infiltration out- 
side the bladder, and with histologic evi- 
dence of mvasion of bladder muscle, has 
control been achieved It is essential that 
adequate dramage be estabhshed, by re- 
section if necessary Secondary mfection 
due to unnary obstruction will result in 
failure, due to inabffity to progress with 
therapy Although we have succeeded in 
controUmg papillary caranoma of the blad- 
der with tumor doses below 4,500 r, we 
would consider this an infenor limit of 
safety and have m later years been able to 
dehver 5,000 to 6,000 r m six to eight weeks 
without undue comphcation It is impor- 
tant to emphasize that with this quahty of 
radiation the skm is not a g^de to dose 
The most vulnerable tissue in the field is 
the rectum Nor is it likely that greater 
success will be obtamed m stenhzmg the 
papillary undifferentiated carcmomas by 
greatly mcreasmg the tumor dose beyond 
the range of 6,000 r The sessile mvadmg 
epidermoid carcinomas wiU react poorly to 
a dose which can be adnumstered safely by 


external irradiation Tlie very differen- 
tiated (Grade I) papillary caranomas, in 
our expenence, have not been perma- 
nently controlled nor has their reappearance 
elsewhere in the bladder been checked 
Roentgen therapy as an adjunct to intra- 
cavitary radium is still the most widely 
accepted procedure in the treatment of can- 
cer of tlw uterine cervix It was hoped that 
supervoltage irradiation would improve 
the suixuval rate in the more advanced 
cases with extracervical spread Rehance 
IS placed on local radium therapy for con- 
trol of the pnmary disease In some cases 
this is combined with transvaginal x-ray 
therapy because of mfection, hemorrhage, 
or the presence of an exophytic growth com- 
plicating smtable radium placement Our 
method of intracavitary radium therapy 
follows the general prmaples evolved by 
the Institut du Radium, Pans (10) Con- 
trol of the local disease m the cervix is not 
the msurmountable problem In 109 cases 
of Stages I and II treated between 1939 and 
1945, we have seen no instance of failure 
to control the pnmary disease in the cervix 
Nor have we seen an mstance of failure to 
control the disease in the cervix m 55 cases 
of Stage III m which adequate radium ther- 
apy was possible, provided parametnal ex- 
tension could hkewise be controlled The 
problem, therefore, is one of secunng ade- 
quate irradiation of the extracervical tis- 
sues mvolved m the spread of the tumor 
The success thus far achieved by radia- 
tion therapy m cervical cancer is dependent 
largely upon the favorable anatomic possi- 
bihty of concentratmg the dose m the cer- 
vix and uterus without irreparable mjury 
These are thick muscular organs support- 
mg irradiation in amounts many times over 
that tolerated by adjacent rectum, vagmal 
mucosa, bladder, and bowel One is there- 
fore led to a techmc which avoids a um- 
form dose throughout the pelvis, yet util- 
izes the vanous tissue tolerances to their 
hunt Thus the cervix may safely receive 
20,000 to 30,000 r, the underlymg rectum 
will sustam 5,000 r, the paracervical tis- 
sues with their vulnerable vessels may ne- 
crose beyond the range 8,000 r, while the 
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intestines within the pelvis are the most 
vulnerable, rarely tolerating combmed 
doses in excess of 4,500 to 5,000 r mthout 
later injury which may be fatal 

At 800 kv , ivith two anterior and two pos- 
terior pelvic portals of 80 to 140 sq cm , 
•s\nth a central gap over the cervix and rec- 
tum, the lateral parametna receive about 
3,000 r m a pelvis of medium size 
(23 cm anteroposterior diameter) This is 
achieved when the skm dose per portal is 
m the range of 3,500 r m six weeks The 
radium contribution adds 1,800 to 2,000 r 
in this extreme lateral zone The com- 
bmed dose of 4,500 to 5,000 r, achieved over 
a total period of about eight weeks, is m 
our expenence the upper hmit of safety if 
intestmal injury is to be avoided We 
have reported elsewhere (1, 11) the calam- 
ities of mtestinal necrosis which can arise 
when the depth dose potentiahties of super- 
voltage irradiation are used without due re- 
gard for normal structures These acci- 
dents occurred in the early penod of its 
use, when the hazards were not fully appre- 
aated The expenence has not been 
repeated m the past ten years 

Depth dose measurements made by 
Parker m a presdwood pelvic model mdi- 
cate the dimmished scatter to the central 
zone of cervix and rectum with 800 kv as 
compared with a similar techmc usmg 200 
kv The more forward scattering reduces 
by one-third the x-ray contnbution to the 
central zone, the tolerance of which is re- 
served for local radium therapy 

The skin reaction seldom reaches the 
stage of moist desquamation and leaves 
httle trace other than mcomplete epilation 
The general constitutional reaction to a 
protracted course of pelvic irradiation is 
minim al, rehevmg the patient and thera- 
pist of the complications attendant upon 
radiation sickness 

Our results are not statistically superior 
to those achieved by the Institut du Ra- 
dium usmg a comparable radium techmc 
and 200-kv x-rays (1, 12) The predotm- 
nant reason for failure is not inherent m the 
wave length of the x-rays but rather m the 
vulnerabihty of normal tissues within the 


pelvis which precludes furtlier increment of, 
dose Since it is no longer a problem to 
dehver a dose ivithin the pelvis in excess of 
that which can be tolerated, it is difficult 
to understand how x-rays with energies 
above 1,000 k\'^ ivill enhance survival in 
cancer of the cervix 

We shall discuss caranoma of the esopha- 
gus only bnefly, since we have elsewhere 
described our expenence with that disease 
in relation to supervoltage x-rays (1, 13) 
Epidermoid carcmomas of the lower two- 
thirds of the esophagus are cancers which 
should theorebcally be amenable to im- 
proved curabihty mth supenmltage ir- 
radiation when spread to tlie regional 
lymph nodes or beyond has not already oc- 
curred Histologically they are more fre- 
quently of moderate differentiation, similar 
to carcinoma of the pharynx Extensive 
expenence by Zuppmger, Strandqvist, and 
others, with medium-voltage x-ray ther- 
apy has demonstrated that m at least 50 
per cent of cases sufficient regression of the 
tumor is obtamed to re-establish the esoph- 
ageal lumen The patient dies twelve to 
twenty-four months later of mediastmitis 
or metastases 

With 200 kA”^ and multiple thoracic fields, 
it is usually not possible to mtroduce a tu- 
mor dose m excess of 4,000 r m six weeks 
With 800 k\^ , usmg an antenor and a pos- 
tenor field, it is easily possible to attam a 
tumor dose between 5,000 and 6,000 r m a 
comparable penod Skm doses of 6,000 r 
are readdy tolerated, and the depth effect 
is suffiaent to mtroduce 45 to 50 per cent 
of the surface dose into the rmddle of the 
esophagus The two opposmg fields like- 
wise facihtate the locahzation of dose and 
permit the use of smaller portals when 
obhque direction through the thorax is 
avoided In addition to these physical 
factors, the greater general tolerance for 
radiation of this energy is important m pa- 
tients already m poor general condition 
All of these factors shoidd permit greater 
salvage m cancers of the esophagus 

Our own numbet of cases is unfortu- 
nately too small to pemut us to demon- 
strate conclusively the theoretical advan- 
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'ig 4 Chromophobe adenoma of pituitary with sellar erosion and expansion, hemianopsia Tumor dose 
4 050 r in thirty seven days through bilateral temporal fields 6 X 6 cm 
A Epilation follow ing therapy Skin dose per field 4 050 r combined incident and exit dose 
B Three months after A, show ing regrowth of hair Vision and clinical status satisfactory two years 

tages of 800-kv irradiation Since 1939 we was in excess of 6,000 r, severe mediastinal 
have examined only 23 caranomas of the and pulmonary fibrosis developed befor,e 
esophagus, and only 8 of the patients were eventual death from imcontroUed cancer 
m sufficiently good general condition to These few observations to date encourage 
support massive therapy In aU but one us m the hope that a careful apphcation of 
case an mitial opemng of the passage was supervoltage roentgen therapy may in 
obtained In the one patient m whom we tune improve the control of esophageal 
failed to re-establish the lumen, surgery cancer 

later revealed a thick stenotic waU at the We shall include a bnef discussion of 
site of an esophageal ulcer previously dem- pttmtary adenomas treated by 800-kv 
onstrated by fluoroscopy There was no radiation Between 1939 and 1946, we 
residual carcinoma m the esophageal waU have treated 10 such tumors Three were 
at the level of stenosis, but cancer was later chromophile adenomas with progressive 
demonstrated at autopsy, higher m the acromegaly, 2 of these patients are without 
esophagus, above the supenor hmit of the evidence of progression of the acromegaly 
field Of the 8 patients, only 1 remams or other signs referable to pituitary expan- 
symptomaticaUy and radiographicaUy free sion for periods of eight and three years 
of disease eight years after treatment AU 7 patients with chromophobe adenomas 
The tumor dose m this case was 4,950 r had marked radiographic changes m the 
Another patient survivmg four years, dymg seUa, with deformity of the visual fields 
of cardiovascular disease (autopsy not ob- In aU patients a notable nnprovement of 
tamed), received a tumor dose of 4,400 r the visual fields was obtained Five of the 
In the two patients in whom the tumor dose 7 cases are chmcally stationary seven to 
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Fig 5A-B Advanced epidermoid carcinoma (Grade II) of buccal nail n ith deep central ulceration and fistula 
Buccal tumor 6 cm thickness Mandible and maxiUa intact No palpable cervical lymphadenopathj April 
1941 Previous loss of eye from mjury 

Roentgen therapy through right antenor, lateral, and posterolateral fields, combined dose through skin of right 
side 9 150 r m forty days Estimated mid-oral dose 7,000 r 


two years after treatment Two patients 
died of complications resulting from cystic 
degeneration, one following surgical mter- 
vention 

A recent report by Kerr (14) of the re- 
sults of 200-kv roentgen therapy in 50 
cases of pitmtary adenoma testifies to the 
usefulness of the procedure and the possi- 
bihty of accomplishing the desned result m 
a high proportion of patients We have 
used a technic similar to that advocated by 
Kerr, namely a single course of x-ray ther- 
apy dnected to the pitmtary, obtanung a 
tumor dose of about 4,000 r in five to six 
weeks We have hkewise avoided a tech- 
mc which dilutes the dose by adding re- 
peated small exposures over many months 
This techmc is not conducive to control in 
other forms of neoplasm, and we see no 
reason to expect that it will be more so with 
pitmtary adenomas Om tumor dose of 
about 4,000 r is perhaps somewhat higher 


than necessary m some patients Kerr has 
preferred 2,400 r This he accomplishes 
through four fields two temporal, one 
frontal, and one vertical Epilation is not 
permanent with an air dose of 2,000 r 
(h V 1 1 95 Cu) per field 

With bilateral temporal fields 6 X 6 cm , 
an mcident skin dose per field of 3,500 r 
in SIX to eight weeks dehvers 3,850 r to the 
hypophysis at 7 cm depth The skm dose 
IS augmented by an exit contribution of 
about 25 per cent from the opposmg field, 
resulting in a total skin dose of about 4,300 
r The reaction has not progressed beyond 
a bronzed desquamation Epilation is not 
permanent (Fig 4) The centering of the 
beam is facihtated by the use of two tem- 
poral fields The volume of brain tissue 
irradiated with fields of 6 X 6 cm is the 
imnimum 

Accessible Cancers In contrast to the 
deep-seated tumors, we have used super- 
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Fig 5C-E C and D July 1941, five Meeks after completion of therapy Fistula dosed, small remnant of 
ulceration of buccal mucosa skin and check soft except about healed fistulous tract E Status m 1946 Patient 
was considered terminal in 1942, following slough of entire right buccal region, interpreted as uncontrolled cancer 
with necrosis It was, however, necrosis only, due to excessive irradiation of a region unable to accomplish repaur 
Mandible mtact Patient living seven years 

Reproduced from Supervoltage Roentgen Therapy (1) 


voltage roentgen therapy in a vanety of 
the more accessible cancers These m- 
clude cancers of the pharyn\, tonsil, base 
of the tongue, larynx, and the accessory 
nasal smuses Cancers of the oral cavity, 
including advanced cancers of the hp, have 
also been treated The advantages antia- 
pated anse from a well localized beam of 
penetratmg radiation with a sufficiently 
low skm effect to pemut irradiation 
through a single field when indicated Any 
disadvantage results from unwanted ir- 
radiation of tissue beyond the tumor 
With one field and supervoltage \-rays, the 
irradiation of tissue beyond the tumor 
may, however, be less than that resulting 
from the use of multiple fields and 200-kv 
x-rays necessary to accomplish a compar- 
able tumor dose One must be careful, 
however, to exercise chmeal judgment m 
the apphcation of a single-field technic 
Cancers of the nasopharynx, base of the 
tongue, tonsil, and epiglottis may metasta- 
size to one or both sides of the neck The 
use of one field on the side of palpable cer- 
vical metastasis involves the real danger of 
faffing to treat existmg but subchmeal 
spread on the opposite side Wffieu a 
smgle field is used, the skin of the face or 


neck will readily tolerate 6,000 to 6,500 r m 
four to six weeks The late effect is a skin 
with little evidence of radiation injury other 
than epilation and, in some patients, a 
scarcely discernible smoothness, rarely 
with telangiectasis A larger skm dose 
will lead to some degree of late fibrosis of 
the subcutaneous tissues The inherent 
danger in this high skin tolerance is the 
temptation to mcrease the total dose in ad- 
vanced cases m order to achieve control 
Necroses of bone or edema and necrosis 
of soft tissues may ensue several years after 
completion of therapy Unless one learns 
to curb his enthusiasm for an instrument 
to which the skm mitially reacts kindly, he 
will see catastrophe envelop patients whose 
cancer has long since disappeared CFig 5) 
With the possible exception of cara- 
nomas of the base of the tongue, our cura- 
bility in other forms of epidermoid cancer 
of the head and neck has not exceeded that 
obtained by skilled medium- voltage irradia- 
tion Judiaously applied with due regard 
for normal tissue tolerance and apprecia- 
tion of the varymg biologic response to ir- 
radiation of epidermoid caremomas, super- 
voltage x-irradiation is, however, a useful 
tool 




Fig 6 A Large anaplastic epidermoid carcmoma left base of tongue completely obliteratmg 
vallecula as seen m lateral roentgenogram Palpable lymph node 3 cm in diameter at angle of 
mandible on left 2 cm m diameter on right B Restitution of vallecular space and normal 
contour of base of tongue folloivmg irradiation 

Roentgen therapy through a smgle left lateral field 10 X 14 cm 6,100 r (skm) m twenty days 
1944 

C Skin m 1948 shows some mottled atrophj with mmimal fibrosis The small area of more 
mtense atrophy represents a field treated three i ears previouslj for a basal-cell carcmoma of skm 
(3,500 r m five days 120 kv 3 mm Al) There was no change in this localized area of atrophy 
durmg or foUowmg the massive irradiation directed to the base of the tongue Patient well four 
years 

Reproduced from Supen oltage Roentgen Therapy (1) 
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Fig 7 A Advanced undifferentiated epidermoid carcinoma of larynx foUowmg right cordectomy In- 
volvement of both false cords commissure, and epiglottis, with extension through old tracheotomy smus to 
appear as a mass in anterior neck Status February 1939 See Fig 7C 
B Status of larynx in 1947 

C Tumor of anterior neck by direct extension from larynx 
D Status in 1947 

Roentgen therapy without tracheotomy 5 176 r (skm) through a smgle field m twenty-nine days 
Reproduced from Supervoltage Roentgen Therapy (1) 


Cancer of the base of the tongue may be 
either infiltrative or form a bulky mass fill- 
ing the vallecula and metastasizing to cervi- 
cal lymph nodes Its prognosis has been 
notoriously poor From 193Q to 1946 we 
have treated 6 cases, all well advanced 


Thus far, 5 of the 6 patients are symptom- 
free for periods of seven to three years 
Certain of these have been treated through 
a smgle field, adnuttedly hazardous from 
the standpomt of bilateral spread Others 
have been treated through bilateral fields 



Fig 6 A Large anaplastic epidermoid carcmoma, left base of tongue completely obliterating 
vallecula, as seen in lateral roentgenogram Palpable lymph node 3 cm in diameter at angle ot 
mandible on left 2 cm m diameter on right B Restitution of vallecular space and normaJ 
contour of base of tongue following irradiation 

Roentgen therapy through a single left lateral field 10 X 14 cm 6 100 r (skm) in twenty days, 
1944 

C Skin, in 1948 shows some mottled atrophy with minimal fibrosis The small area of more 
mtense atrophy represents a field treated three years previously for a basal-cell carcinoma of 
(3,500 r m five davs 120 kv 3 mm Al) There was no change m this localized area of atrophy 
during or follow mg the massive irradiation directed to the base of the tongue Patient well four 
years 

Reproduced from Supervoltage Roentgen Therapy (1) 
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in curability The clioice of the optimal 
quality of radiation for tlie individual case 
depends upon a careful evaluation of all 
anatomical, biological, and physical factors 
4 From our expenence with 800 kv we 
would venture an opinion on tlie usefulness 
of \-rays of still higher energies With 
SOO-kv irradiation it is possible to intro- 
duce ivithm a tumor, regardless of the lo- 
cation, a dose which should be sufficient to 
control a malignant growth, m so far as the 
factor of dose alone is concerned We have 
been able to introduce tumor doses m some 
locations which are double that generally 
considered necessar)'’ The impossibility 
of controlling a great number of essentially 
radio-responsive tumors is not explained by 
techmcal difficulties of uradiation The 
biologic limitations of normal tissue sensi- 
tivity are the limiting factors Likewise 
the increase in x-ray energy does not alter 
the reaction of otherwise radioresistant 
tumors I beheve I am correct m statmg 
that Dr Robert Stone, in applymg fast 
neutrons to cancer therapy, was even more 
confronted with the problem of a ^^able pa- 
tient after he had successfully controlled 
the cancer Such questions cannot be 
answered by theoretical considerations 
alone, and we would not wish to discourage 
careful mvestigators, who may disprove 
this opimon It may be foimd that high- 
energy particle irradiation will circumvent 
certam of our dilemmas We would only 
urge caution in these climcal expenments 
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SUMARJO 

Utihdad Clinica y Lmutaciones de la Roentgenoterapia de Sobrevolta]e 


A base de diez afios de expenencia con 
roentgenoterapia de 800 kilovoltios, se 
sacan las sigmentes conclusiones 

1 En la gran mayoria de los edneeres 
bioldgicamente susceptibles a la radio- 
terapia, los resultados curativos con rayos 
X de 800 kv no son supenores a los obte- 
mbles por el tratannento adiestrado con 
voltajes medios En un grupillo de tumo- 
res profundos, como son los de la vejiga y 
del esdfago, es posible que la irradiacidn de 


sobrevoltaje pueda mejorar los coeficientes 
de sobrevivencia 

2 La irradiaadn de 800 kv es mds 
tolerable para el enfermo por ser menores 
la lesidn cutdnea y la reacadn orgdnica, con 
tal que se respete mtehgentemente la to- 
leranaa bioldgica de los tejidos normales 

3 Un buen radioterapeuta obtendrd los 
mismos resultados con la terapdutica de 
medio- y de sobrevoltaje en la gran mayoria 
de los tumores bioldgicamente tratables 
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con la irradiaa6n Con la de sobrevoltaje 
podrd hacerlo con menor morbidad en los 
casos que reqmeren tratamiento masivo 
En un pequeno grupo de tumores mabgnos, 
que, aproximadamente, no forman mds de 
10 por aento del total de edneeres por tra- 
tar, la irradiacidn de sobrevoltaje puede re- 
presentar un factor deasivo en la curabili- 
dad La elecadn de la cabdad dptima de 
irradiaadn en el caso dado depende de la 
cmdadosa justipreciaadn de todos los fac- 
tores anatdnucos, bioldgicos y fisicos 

4 Con la uradiacidn de SOO kv es posi- 
ble mtroduen- en un tumor, mdependiente- 
mente de su locabzaadn, una dosis sufi- 


ciente para colnbir la probferaadn mabgna, 
en lo tocante evclusivamente al factor dosis 
Los AA ban podido introducir en algunos 
sitios dosis tumor dobles de las consideradas 
necesanas generalmente Las dificultades 
tecnicas de la irradiacidn no evpbcan por- 
qu€ resulta imposible cobibir un gran 
numero de tumores esenaalmente radio- 
susceptibles Los factores bmitantes con- 
sisten en las bmitaciones bioldgicas im- 
puestas por la sensibibdad de los tejidos 
normales Asi tambien, el aumento en la 
energfa de los ray os X no altera la reaca6n 
de los tumores por lo demds radiorresis- 
tentes 


DISCUSSION 


J Maurice Robinson, M D (San Francisco, 
Calif ) As I listened to Drs Cantrd and 
Buschke’s conservative report on the end-results 
of their ten vears experience with supenoltage 
x-irradiation in the treatment of cancer, I could 
not help thinking of the remark that one of our 
well known clinicians made nameh , that one was 
always well advised to use a new method of treat- 
ment as soon as it was desenbed, because in- 
variably, after about six months of use, it lost its 
magical properties Perhaps there is no other way 
to explain the remarkable deterioration that has 
apparently taken place m the curative ability of 
rays which at one time apparently possessed such 
effectiveness that it pennitted some of vou to pre- 
dict five-year cures after six months experience 
Yet, according to the immutable laws of physics, 
corroborated bj' the latest reports of the science 
editor of the San Francisco Chromcle, these ravs 
todax possess the same physicall} measurable 
properties which thej had fifteen 3 ears ago, when 
thej' first entered the radiotherapist’s domain 
In 1940, Dr Stone and I reported a senes of ex- 
penments on comparat^^e reactions to 200 kv 
and 1,000-kv radiations on the skin A group of 
women with carcinoma of the cervix were treated 
over the lower abdomen and back through four 
10 X 15-cm fields, two anterior and two pos- 
tenor On the nght side, ne employed radiation 
of h V 1 10 mm and on the left radiation of h v 1 
9 5 mm Cu, the one generated b)’^ 200 kv and the 
other bj' 1,000 k\ The irradiation was protracted 
in the usual manner We found that by a 25 per 
cent increase m radiation delivered to the skin bj' 
the 1,000 kv x-raj s, as measured by Victoreen air 
chamber, we were able to produce almost the same 
reaction that we had produced on the side treated 
with 200 kv radiation In calculating the in- 
crease, we considered the skin dose as a total of the 
au dose plus the back-scatter plus the exit dose, 


and this increase was divided up so that each 
treatment with the l,000-k^ radiation included 
the 25 per cent increase in the number of r reach- 
ing the skin The skin reactions were the same on 
both sides The er\ themas appeared at the same 
time after treatment was begun, developed the 
same depth of color, and receded at the same rate. 
Pigmentation appeared, dev'eloped, and faded at 
the same rate, blistenng was about the same on 
the two sides, peeling was about the same, and 
the subjective svmptoms were essentiallj the 
same Bv this I do not mean that the patient had 
just as much nausea and diarrhea on one side as 
on the other, but that the patient was as nause- 
ated and had about as much diarrhea after the 
1 ,000-kv treatment as after the treatment at 200 
kv Drs Stone and Low-Beer have had the 
opportunity to follow up these patients and thev 
seem to be m agreement that, even though the 
original reactions were about the same, at the 
present time there is more thickening of the skin, 
more subcutaneous fibrosis, and in some instances 
more telangiectasis on the side treated with 200- 
kv^ radiations than on that treated with 1,000 kv 
radiations Dr Low-Beer, who is more enthu- 
siastic about supervoltage radiation than Dr 
Stone, seems to feel more fibrosis and see more 
telangiectasis than Dr Stone 

No doubt at that time some radiologists had 
been giving supervoltage therapj using au doses 
as the basis of comparison — and perhaps still are 
Naturally their patients were receiving much 
smaller doses with 1,000-kv radiation due to the 
relative absence of back-scatter, even when a 
greater number of treatments were given, because 
this means more protraction of the dose 

Be that as it may, I believe that all of us now 
are in essential agreement that there are definite 
advantages in the use of supervoltage radiation, 
both on the skin and m the depths, which have 
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notlniig to do with a specific biologic dependence 
on nave length, and Drs Cantril and Buschke 
have discussed these in some detail 

The increased cfTcctn encss of the radiations 
generated at the higher voltages is pninanly due 
to their abilitv to delncr an adequate dose to the 
tumor nithout ln^olvIng the normal tissue m un- 
necessarj irradiation b\ scatter The most at- 
tractn e feature of such higli-i oltage irradiation is 
the abilitv to employ a minimum number of fields, 
even one field, so that the normal tissues of the 
opposite side are presented, and, of course, treat- 
ment IS simplified grcatlj The experience of Dr 
Cantril and Dr Buschke indicates that super- 
voltage does not increase the percentage of cure 
more than 10% However, the lesser morbidity 
and the lesser destruction of the normal tissues are 
of tliemsclves of eonsiderable benefit, especially 
when we remember that in many instances we are 
not really treating the patient for cancer that he 
has, but for cancer that we think he has We arc 
not at all certain in some cases that patients with 
carcinoma of the cervix would not do as well if 
the^ received no x-irradiation at all I am sure 
that w'e have perforated bowels with super\ oltage 
radiation when the cenncal cancer had probably 
been adequatch taken care of bj radium alone, 
but because there is no way for us to be certain of 
this in ad\ance, we must include these patients in 
the group that receive external irradiation 

Certainly, it is desirable to use that radiation 
which will cause the least destruction to normal 
tissue, provided it is as effective in cunng the 
cancer, and any radiation harder than that of 
h V 1 10 mm Cu (r e , 200 kv pulsating, 0 5 mm 
Cu filter) shares in this superiority to some degree 
because it happens that back-scatter is greatest in 
the 200 kv range, and consequently the skin 
effect IS greater 

Even at h V 1 3 0 mm Cu, which is attainable 
with 250 kv constant potential, there is a decrease 
in back-scatter of 16 per cent for areas of 400 sq 
cm , and the improvement m this regard continues 
into the supervoltage range, as we have seen, so 
that the skin effect becomes of less and less im- 
portance, the introduction of an adequate dose 
with the tumor becomes relatively simple, and the 
problem of preservation of the normal tissues be- 
comes paramount This last problem has not as 
yet been solved satisfactonlv, even by super- 
voltage, as we have heard today 

I believe Drs Cantril and Buschke are to be 
congratulated on a definitive evaluation of super- 
voltage therapy as practised today, and I wish to 
thank them for the opportunity to discuss then- 
excellent paper 

Leo M Levi, M D (Los Angeles, Calif ) With 
the members of the Radiological Society of North 
America assembled in this state, it seems only 
fitting to point out to them that the first x-ray 


equipment to be operated at potentials over 300 
kv was constructed by Dr Charles C Launtsen 
and his associates at the California Institute of 
Tcchnolog} 111 Pasadena 

In tile latter part of 1930, a clinical study was 
begun to determine the effect of the radiation 
thus produced, t c , at 900 kv , on inoperable 
carcinoma, and it has been extremely interesting 
to hear what Drs Cantril and Buschke have had 
to say as to tlie usefulness and limitations of 
supervoltage roentgen therapj 

The opinions expressed by our two distinguished 
colleagues impress me as being very carefully con- 
sidered and extremely modest They make no 
claims for any outstanding advantages in the use 
of the modality which they are fortunate enough 
to control No unique or unusual supenority is 
claimed They dispassionately state the known 
disadvantages as well as the possible advantages 
of their 800 kv installation Quite properly, they 
repeatedly emphasize that “the biologic hnuta- 
tions of normal tissue sensitivity are the limibng 
factors ” They further point out that cancers 
which are not biologically responsive to ionizing 
radiation will not change in respect to this in- 
herent character when the quality of radiation is 
altered In other words, they imply that the 
radiosensitiMty of the tumor does not similarly in- 
crease with tlie elevation of the voltage Con- 
versely, the vital and vulnerable normal tissues 
affected by the radiation do not acquire any in- 
creased tissue immunity thereby To put this 
more simply, an increase in the voltage of the 
therapy machine does not increase the sensitivity 
of the tumor being treated nor does it grant an in- 
creased immunity to normal structures which 
stand in the unenviable position of innocent but 
nevertheless highly vulnerable bystanders 

In 1937, before the Fifth International Congress 
of Radiology, in Chicago, we reported clinical ob- 
servations in the treatment of cancer by super- 
voltage therapy The report covered about 800 
cases At that time (1937) we said that we had 
seen “irreparable damage to the bladder and 
rectal mucosa even though there was no striking 
cutaneous reaction ” This paper was published m 
Radiology m April 1938 (Mudd, Emery, and 
Levi Radiology 30 489, 1938) Nevertheless, in 
1941 a book was printed in which the author 
quoted us as saying that “no serious complica- 
tions” had been observed Nothing could be 
further from the truth Drs Cantril and Buschke 
are to be congratulated and profoundly thanked 
for again calling to the attention of radiologists 
everywhere that skin damage is no longer a lirmt- 
rag factor in the use of x-ray therapy, and that the 
tnologic tolerance of the normal tissues is the one 
tting that must be intelligently respected 
Happily, they have emphasized not only the un- 
likehhood of any miraculous results to be obtained 
from equipment operating at voltages of two mil- 
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lion or more, but also the extreme caution which 
should be exercised in their possible emplo} ment 
It appears that the ancient adage, “fcslina Icnte ’ 
still holds true In other words, in dealing with an 
as j et unexplored modaht} , we must make haste 
X erv, verv slowlj 

The Britisher, Crother, has written “I ana- 
tions in wax e length x\-ithin the therapeutic range 
do not produce quahtatixe differences m cellular 
response The character of this response is de- 
termined b} the amount of radiation absorbed, 
the mtensitx of the radiation, and the area ex- 
posed.” 

As Dr Stone has repeatedlx warned us, radi- 
ologists must be constantlx on the alert against 
premature acceptance of new methods He said 
in the Janewax Lecture (.\m J Roentgenol 59 
771, 194S) “Anxone contemplating the use on 
patients of new radiations such as multi-million 
X olt protons, beta rax's, and roentgen raj s should 
study the relatix e biological effectix eness ot them 
bx’ late reactions as well as bx acute earlx ones ” 
The authors of this afternoon’s paper haxe 
closed their discussion on a note of caution All 
that remains for me is to feliatate them on their 
results and to thank them for their admomtion 

Ma] Keene M Wallace, M C (Washington, 
DC) I think we can all agree that Drs Cantril 
and Buschke haxe presented a verx careful and 
conserxatixe analxsis of their experiences with 
supervoltage roentgen therapx I would hke to 
mention several advantages xvhich we beheve are 
offered bx this tx pe of treatment, in addition to 
those discussed in the paper 

It IS our opimon that supervoltage radiation 
can achieve results not otherwise obtainable in ad- 
vanced cerx ical carcinoma Last j ear Dr Fned- 
man reported to this Societx our experience with 
this tx pe of lesion. Sex en of 11 patients with ad- 
vanced or recurrent cervical caranoma treated 
xnth milhon-volt x-raj s onlx were free of disease 
after four j ears or more We hax^e a strong feehng 
that supervoltage irradiation alone may plaj an 
aU-important role in the treatment of advanced 
cancer of the cervix 

The pitmtarj' adenoma is an ideal tj pe of lesion 
for supervoltage treatment The use of small 
portals reduces the volume of normal tissue sub- 


jected to irradiation Small portals (5 X 5 cm ) 
are made feasible bx the use of higher energx 
radiation in that the relatix e increase in depth 
dose oxer 200 kx , xxith a similar sized field, is in- 
creased as much as 20 per cent There is a risk in 
the use of multiple small fields xxith an inflexible 
apparatus because of the diflicultj in aiming the 
beam Howexer, xxhen a completelx flexible 
machine, such as the \Talter Reed type unit, is 
used, the beam can be easilx and accuratel} aimed 
and one can utilize an important adxantage of 
superx oltage, namelj , small fields In our group 
of 30 pituitary tumors xvhich haxe been followed 
for three to five xears, there were onlx } failures 
xxhich necessitated surgical interxention 

Our experience in the treatment of brain tumors 
IS more fax orable xvith superx oltage than xvith 
200-kx therapx This group of cases will be re- 
ported before the Eastern Radiological Society 
earlx in the coming x ear 

Finallx, in the group of radiosensitix e tumors, 
such as seminoma, lx mphosarcoma, and Hodg- 
kin’s disease xxith large masses deep in the chest 
or abdomen, it is possible to achiexm an adequate 
tumor dose in a much shorter time than with 
loxver-x oltage x-raxs This can be done with no 
appreciable increase in discomfort to the pabent 
and it does shorten his penod of debilitj and hos- 
pitalization This point can be considered of 
economic x alue in a large general hospital, where 
a rapid turnoxer of beds is of considerable im- 
portance 

In justifvmg the cost of the superxmltage 
therapy mstallation, I would hke to mention Dr 
Cantnl’s conclusion, in which he states ‘‘For a 
small group of malignant tumors, not exceeding 
about 10 per cent of all cancers to be treated, 
supervoltage maj be a deasixe factor in cur- 
abihtv^ ” If curabilitx- of onlj one type of cancer 
can be increased bx the use of superx oltage 
therapxq the increased cost would seem to be 
warranted 

The large experience of Dr Cantnl and Dr 
Buschke further substantiates the important role 
of supervoltage radiation therapy in the treat- 
ment of mahgnant diseases, and they are to be 
congratulated on their valuable contribution to 
this field 
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T here is general agreement that 
pitmtar}'- adenomata are frequently re- 
sponsive to radiotherapy Since the pub- 
lications by Gramegna (1) and Bdcl^re (2) 
m 1909 numerous articles have appeared 
concermng the favorable action of roentgen 
rays on pituitar}’^ adenomata of all three 
t 3 '’pes A review of this literature shows 
that there is a wide variation m the method 
of givmg roentgen therapy The more 
commonly employed techmcs have mvol ved 
the use of multiple courses of compara- 
tively small doses given at long intervals 
The reports have also shown considerable 
vanation in the incidence of successful re- 
sults 

Our own material mcludes cases which 
have been treated with roentgen rays by a 
large vanety of techmcs, and with wide 
range of total estimated dose delivered to 
the pitmtary Because of this vanation m 
methods of treatment, it was felt that an 
analysis of the results with respect to the 
therapeutic techmc and total dosage nught 
yield data suggesting an optimal procedure 
The matenal avadable for analysis in- 
cludes 64 cases of pituitary adenomata 
Of these, 38 were chromophobic, 21 eosmo- 
phihc, and 5 basophilic The chmcal syn- 
dromes of these three types of adenomata 
have been repeatedly descnbed m numer- 
ous pubhcations and will therefore not be 
discussed here In all cases the diagnoses 
were estabhshed pnor to treatment by 
groups of competent intermsts, neurolo- 
gists, ophthalmologists, and radiologists 
There were occasional mstances, as also re- 
ported by others, where different tumors so 
closely simulated the syndrome of chromo- 
phobic adenoma that they were nustakenly 
treated as such Only after failure of 

1 Presented at the Thirty fourth Annual Meetinir of tl... 
Cahf Dec 6-10, 1948 ^ ^ 


roentgen therapy, at smgical intervention 
or postmortem examination, was the true 
character of the process estabhshed. 
Thus, we had one case of intrasellar men- 
ingioma, one case of paraphysial cyst of the 
third ventricle, and two cases of Rathke 
pouch cysts without calcification These 
4 patients have been excluded from the 
senes Such cases of mistaken diagnosis 
occm in only a very small percentage of 
the patients with a chmcal diagnosis of 
pitmtary adenomata The proportion is 
so small that the errors do not significantly 
alter the improvement rates followmg 
radiotherapy Confirmation of the diag- 
nosis of pitmtary adenomata was obtained 
in 16 of our cases either by surgery or at 
postmortem examination 

Radiotherapy was the pnmary method 
of treatment in 61 of the 64 cases In 13 
of these 61 patients, surgery was later per- 
formed Three cases were first treated 
surgically and were given radiation therapy 
for postoperative recurrence 
The techmcs employed m treatmg this 
series of cases varied mainly m the total 
dosage dehvered, the number of courses 
given, the treatment period for each senes 
(in days) and the over-all tune for the mul- 
tiple courses (months to years) The phys- 
ical factors of irradiation were compara- 
tively uniform They were lS0to200kv , 

0 5 mm Cu and 1 mm A1 to Thoraeus 
filtration, hvl 09 to 20mm Cu target- 
skin distance 50 to 60 cm Usually three 
pitmtary fields were employed frontal and 
right and left temporal The field sizes 
vaned from a circle 5 0 cm m diameter to 
a rectangle 6 X 8 cm Occasionally para- 
irontnl, supenor, and mastoid fields were 
employed These latter were used particu- 
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Table I PiTmTAR\ Adenomata Age and Sen Incidence of 04 Cases 


Tnie 

Number 

j Sex 

Age Incidence 

Male 

Female 

10-19 20-29 

30-39 

40-49 

50-59 

60-69 

Chromophobe 

38 

20 

18 

1 3 

11 

13 

5 

5 

Eosinophilic 

21 

7 

14 

1 2 

8 

8 

2 

0 

Basophihc 

5 

0 

5 

0 3 

2 

0 

0 

0 


lari}’’ in cases requiring considerable retreat- 
ment In each case the dose to the pitui- 
tary was estimated, and onl}'^ these tumor 
doses have been utilized in the \anous 
evaluations of radiation effect 

The distribution of the cases as to age 
and sex is shown in Table I The chromo- 
phobic and acidophilic adenomata were 
most commonly observed m the fourth, 
fifth, and sixth decades No sigmficant 
sex difference was noted in the patients 
with chromophobic and eosinophilic adeno- 
mata All five of the basophihc adenomata 
were m females This distribution is 
qmte similar to the findings recorded by 
other investigators 

In 11 of the cases which received radio- 
therapy, the adenomata were available for 
study foUowmg partial surgical exasion or 
at postmortem exammation The patho- 
logical matenal was reviewed by Dr 
Joseph H Globus, neuropathologist to the 
Mt Smai Hospital 1\Tiile changes which 
might be mterpreted as somewhat regres- 
sive were occasionally observed, in no case 
was there complete disappearance of the 
tumor or characteristic marked radiation 
effects In most mstances the microscopic 
appearance was the same in the treated as 
m untreated cases The dose given to 
these treated cases varied up to 2,600 r m 
one senes, and the tune of microscopic ex- 
ammation ranged from three months to 
several years foUowmg irradiation 

Cluneal evaluation of the result of roent- 
gen therapy offers some difi&culty, since 
sharply de:^ed entena (such as the com- 
plete disappearance of the tumor m the 
treatment of caremoma) are not avail- 
able (3) The best objective test of im- 
provement IS the widemng of visual fields 
and mcrease of vision In the case of 
eosinophilic adenomata, decrease of acro- 
megaly also constitutes important evi- 


dence With the basophihc adenomata, 
loss of weight, diminished blood pressure, 
restoration of a normal sugar-tolerance 
curve, etc , are good objective indications 
of satisfactory therapeutic effect In none 
of the cases have we seen an enlarged sella 
decrease in size, or dermnerahzed clmoids 
show evidence of recalcification following 
therapy Optic atrophy of varying degree 
was found in 22 of the G-t cases Despite 
improvement of nsion and enlarged visual 
fields following therapy in a considerable 
percentage of these patients, in no case did 
the pallor of the disks disappear E\ alua- 
tion of such important subjective com- 
plaints as severe headaches, fatigue, ver- 
tigo, and blurring of msion is somewhat 
more difficult However, when improve- 
ment occurs, the amehoration of these sjunp- 
toms is so defimte as to form an mtegral 
part m the estimation of its degree 

With the entena desenbed above, it was 
found that the effect of radiation could be 
divided mto four rather distmct categones 
with reasonable accuracy These cate- 
gones have been used throughout the 
analysis of the matenal They are as fol- 
lows 

1 Alarked improvement A marked 
beneficial change m the course of the dis- 
ease, with restoration of the patient to an 
almost normal status 

2 Moderate improvement A moder- 
ate but defimte beneficial change m the 
course of the disease This group mcludes 
those patients with a slowly progressive 
disease who show defimte regression of 
symptoms foUowmg therapy, and those pa- 
tients with a rapidly progressive process m 
which the course of the isease is arrested 

3 Doubtful No marked change in the 
course of the disease In this category are 
mcluded those cases with slowly progressive 
disease whose status remams more or less 
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Table II 0\er-All Results ;\iTn Radiotherapy for Pituitary Adenomata (64 Cases) 




Chromophobic Adenomata (38) 




Immediate Satisfactory Rcsnlts 


19 

Immediate Unsatisfactory Results 



19 

Remained improved 



16 

No further treatment 


2 


Recurrence 



3 

Surgery only 


6 


Retreated 


3 


Retrcatment 


11 


Satisfactory 


3 


Unsatisfactory 

8 







Satisfactory 

3 




X-Ray 

Final Result 

Satisfactory 

22 (67 9%) 






Unsatisfactory 16 (42 1%) 







F ollow-up 

6 mo -12 yr , Av 4 1 yr 






Eosmophihc Adenomata (21) 




Immediate Satisfactory Results 


8 

Immediate Unsatisfactory Results 



13 

Remained improved 



7 

No further treatment 


4 


Recurrence 



1 

Retreatment 


9 


Retreated 


1 


Unsatisfactory 

8 



Satisfactory 


1 


Satisfactory 

1 




X-Ra> 

Final Result 

Satisfactory 

9 (43%) 







Unsatisfactory 12 (67%) 







Follow-up 

6 mo -14 yr , Av 4 8 yr 






Basophilic Adenomata (5) 




Immediate Satisfactory Results 


4 

Immediate Unsatisfactory Results 



1 

Remained improved 



3 

Retreatment 


1 


Recurrence 



1 

Unsatisfactory 


1 


Retreated 


1 






Satisfactory 


1 







X-Ray Final Result 

Satisfactory 

4 







Unsatisfactory 1 







Follon -up 

6 mo , 2'/* >r , 4 yr 10 yr 





unchanged following the treatment Also 
mcluded are those cases with more rapidly 
progressive disease in whom only mild 
temporary benefiaal results are noted 

4 No effect 

The term “satisfactory result” mcludes 
the two categories “marked” and “moder- 
ate improvement ’ ’ The term ‘ ‘unsatisfac- 
tory result” mcludes those patients showmg 
“doubtful” and “no effect ” 

Table II shows the over-aU results of the 
radiation therapy admimstered m our 64 
cases In this table no attempt has been 
made to differentiate the results with re- 
spect to method or quantity of radiation 
Of the 38 patients with chromophobic ade- 
nomata, 19 (50 per cent) showed satisfac- 
tory improvement followmg the first course 
of x-ray therapy Of the 19 who failed to 
respond, 11 were retreated by radiation 
Of these latter, only 3 showed a satisfac- 
tory response There were 21 cases of 
eosmophihc adenomata, 8 (38 per cent) of 
which responded satisfactorily to the first 
course of therapy Thirteen cases faded to 
benefit Of these 13, 9 were retreated, and 
only one responded satisfactonly Thus, 
the percentage of satisfactory results fol- 


lowing the first course of radiotherapy ap- 
pears considerably higher than that follow- 
ing retreatment where the first course had 
failed Statistical analysis of this differ- 
ence of percentage shows a distmct trend 
toward sigmficance ^ 

Of mterest, also, was our findmg of a 
somewhat greater percentage of satisfac- 
tory results m the chromophobic adenoma 
group than m the eosmophihc senes This 
difference did not prove to be of defimte 
statistical sigmficance for the number of 
cases mvolved ® These findmgs are at 
some vanance with those of other ob- 
servers, who report the opposite trend (3, 
4, 5) 

Of the 5 cases of basophihc adenomata, 4 


* The Chi square" test of sigmficance of difference 
between ratios applied to the chromophobic adenomata 
^oup yields a P of 0 18, for the eosmophihc group 
0 16, and for the numencaUy larger combined groups 
of chromophobic and eosmophihc adenomata P = 0 08 


i uc ,„ui square analysis yielded a P of 0 28 
which means that there is a ^ance probability of 28 per 
cent fiat snch a variation could be observed m a basic 
population m which the eosmophihc and chromophobic 
adenomata respond equally well to radiation How- 
j probabrhty of a chance occurrence of our ob- 
s^ed (istnbution in a basic population wherein eosmo- 
phihc adenomata respond better than basophihc adeno- 
mata decreases considerably below 0 28 
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Table III Immediate Result Following First 
Course of Irradiation in Ciiromopiiodic and 
Eosinophilic Adenomata 


■ Tumor Dose 

r., , 1, 2,000- 3,000 

Chmcal Response ^^ggg ^ qqq_ oggg ^ 

r 1,999 r r Cher 


Chromophobe adenomata 

Marked improvement 

0 

2 

4 

It 

Moderate improvement 

2 

4 

5 

1 

Doubtful 

2 

3 

0 

0 

None 

4* 

7** 

2* 

It 

Eosmophihc adenomata 

Marked improvement 

0 

1 

2* 

I 

Moderate lmpro^ ement 

1 

2 

1 

0 

Doubtful 

1 

3 

2 

0 

None 

5 

2 

0 

0 


* Each asterisk represents one case of c)'stic adenoma 
t Result due at least m part to surgerj 
t Questionable carcinoma of the pituitarj Marked 
bony destruction of middle fossa 

showed a satisfactory response to radiation 
therapy This relative radiosensitmty of 
basophihc adenomata has also been noted 
by Luft (6) 

Patients showing satisfactory improte- 
ment were followed for varying penods 
of tune The shortest follow-up penod 
was SIX months and the longest fourteen 
years The average follow-up penod for 
the entire senes was 3 9 years and the 
standard deviation 3 9 years 

There were 5 cases of cystic adenomata 
encountered (7 S per cent) Of these, 4 
were chromophobic and faded to respond to 
radiation Subsequent surger}^ was re- 
quired These findings further support the 
general impression that the cystic lesions 
are not amenable to radiotherapy (3, 5, 7, 
8, 9) The fifth case was exceptional, a 
cystic eosmophihc adenoma which received 
a tumor dose of 2,350 r m twenty-nine 
days There was an immediate satisfac- 
tory response with considerable regression 
of the acromegahe manifestations The 
patient had no further complaint referable 
to her pituitarj’’ lesion Five years later 
she died suddenly m acute congestive heart 
fadure due to active rheumatic carditis 
Autopsy revealed a cystic, probably eosin- 
ophdic adenoma The chromophihc gran- 
ules were rather poorly stammg 
Table HI shows the relationship between 
the tumor dose and the immediate result 
followmg the first course of radiation It 


is clearly endent from this table that the 
percentage of chromophobe cases showing 
satisfactor)' clinical response significantly^ 
increases with the dosage Tumor doses 
up to 1,000 r are definitely unsatisfactor)’^ 
Only 2 out of the 8 cases receiving this 
amount of radiation show'ed a satisfactorv 
improvement 

The results are better m the cases re- 
cemng 1,000 r to 1,999 r Six of the 16 
cases recennng this dosage responded w ell 
The best results ha\ e been obtained in the 
group recemng between 2,000 and 2,999 r, 
9 of the 1 1 patients improved satisfactonly 
Only 3 cases recen ed 3,000 r or more to the 
pitmtaiy in the initial course, and this num- 
ber is too small to permit conclusions 

The eosmophihc cases show a siimlar but 
less marked improiement of the results 
wnth increasing imtial tumor doses up to 
3,000 r The number of cases is smaller 
and the findmgs are shghtl} less sigmficant 
statistical!}’- 

Of the 0 patients wnth basophilic adeno- 
mata, 2 received tumor doses of 1,260 r and 
1,080 r in their first senes In both of these 
patients results w’ere imsatisfactor}' The 
remaimng 3 cases received 1,510 r, 2,240 r, 
and 2,770 r In each of these instances 
there was marked improvement 

Multiple course techmes with compara- 
tively small doses per course are commonly 
employed in radiotherapy for pitmtar}’’ 
adenomata, and have been used by us m the 
treatment of many of these cases The 
additional courses were given either be- 
cause they were considered as part of the 

^ Applying the Chi-square'' test to the chroniophobic 
cases only, the probability of such a distribution of re 
suits due purely to chance is 0 05, a level considered as 
statistically significant ^\0ien the data are grouped to 
increase the size of the individual cells by considering 
the 'marked improvement” and "moderate improve 
ment” casp as a single satisfactory” group, and the 
doubtful” and "no effect * categories as a single un 
satisfactory group, the probability dimimshes to less 
than 0 01 Similar analysis of the less numerous eosino- 
philic group yields a Chi-square” probabihty of 0 06 
Since both the chromophobic and eosmophihc adeno- 
mata are seen to respond similarly, they have been com- 
bined to give the largest number of cases for statistical 
analysis The results of the ' Chi-square” test for the 
entire group of 69 cases of chromophobic and eosino- 
phihc adenomata yield a probability of less than 0 01 
The analysis indicates that the observed variation of re 
suits with tumor dosage is not due to chance but reflects 
a true difference of response with increasing dosage 
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planned therapy or for slight to marked re- 
currence of complaints The results of 
this additional tlierapy were widely van- 
able, and often disappointing Because of 
this expenence, we decided to analyze sta- 
tistically the effectiveness of these addi- 
tional courses of radiation No note- 
wortli)’^ difference in response was noted be- 
tween the chromophobic and acidophilic 
adenomata, and they are therefore con- 
sidered together in Tables IV and V 


Tadle IV Effectiveness of Additional Dosage 
IN Multiple Coukse Tiierapi in Chromophobic 
ANT) Eosinophilic Adenomata* 


Total 

Precedmg 

Tumor Dose of Additonal 
Course of Therapy 

Tumor 

Dose 

0-999 r 

1,000- 
1,999 r 

2,000- 
2,999 r 

0-999 r 

■St-1 

U—G 

5—0 

U—3 


1,000-1,999 r 

5—0 

5—5 

5—1 

U—9 

U—B 

u — u 

2,000-2,999 r 

S — 0 

5—0 

5—3 

U—i 

U—8 

U—0 

Over 3,000 r 

5—1 

5—2 

5—0 

[/— 3 

U—8 

U—3 


* Table includes 62 retreatmcnt courses 
t5 Satisfactory improvement U Unsatisfactory 
result 


In Table IV the results of each addi- 
tional course of radiation are evaluated m 
relation to the total dose the patient had 
received previously The effectiveness of 
the previous radiation is not considered in 
this table, but will be discussed below In 
only 21 per cent (13 of the 62 instances) 
where additional therapy was given was 
there a satisfactory response This degree 
of success compares unfavorably with the 
46 per cent improvement foUowmg the first 
course of treatment It can also be seen 
that retreatment courses givmg up to 1,000 
r are particularly meffective Of 24 pa- 
tients receivmg this dose only 2 showed 
satisfactory improvement Somewhat 
better results are obtained by additional 
senes when doses of 1,000 r to 3,000 r are 
given to patients who have had less than 
3,000 r to the tumor previously Nme of 
the 25 cases previously reeeivmg less than 
3,000 r responded satisfactorily to doses 
between 1,000 r and 3,000 r Of the 17 
cases which received a total tumor dose 


Table V Effectii'eness of Additional Dosage 
Given wtthin Nine Months in Multiple-Course 
Therapv in Chromophobic and Eosinophilic Ade- 
nomata* 


Total Tumor 
Dose Delivered 

Tumor Dose of Given 

Course of Therapy 

in Precedmg 

9 Months 

0-999 r 

1,000- 
1,999 r 

2,000- 
2,999 r 

0-999 r 

5t-l 

U—9 

5—0 

U—1 


1,000-1,999 r 

5—1 

5—2 

5—1 


U—B 

U—G 

U—0 

2,000-2,999 r 

5—0 

5—0 

5—1 


U—\ 

U—1 

U—1 

3,000-3,999 r 

1 

5—0 

U—1 

5—0 

U—1 


* Tabic includes 32 instances of early retreatments 
1 5 Satisfactory improvement U Unsatisfac- 
tory result 


over 3,000 r previously, only 3 benefited by 
additional senes In each of these 3 m- 
stances the additional therapy was given 
at least a year after the last treatment, be- 
cause of recunence 

In Table IV no consideration is given to 
the interval between the previous irradia- 
tion and the additional course There 
were many instances m which several years 
had elapsed before the subsequent course of 
radiotherapy was given, and the effective- 
ness of the previous radiation may well 
have been completely dissipated It was 
felt desirable, therefore, to note the effec- 
tiveness of retreatments given after com- 
paratively short mteiA'-als Table V shows 
the results of additional radiation given 
within mne months after the conclusion of 
the precedmg senes The findmgs are 
sinular to those observed m Table TV 
Satisfactory results were obtamed in 6 out 
of 32 instances (19 per cent) of early re- 
treatment Doses up to 1,000 r were 
markedly meffective, causmg improvement 
m only 2 out of 17 cases Where addi- 
tional doses of 1,000 r to 2,999 r were ad- 
mmistered, benefiaal effects were obtamed 
m 4 out of 15 instances 

The results of additional radiotherapy m 
those cases showmg no benefit from the 
fi^t course of radiation were also analyzed 
Of 21 such patients, satisfactory results were 
obtamed m only 4 (19 per cent) by addi- 
tional senes In 2 of these 4 the additional 
dosage was between 1,000 r and 1,999 r 
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Table YI Correlation of Clinical Stage of 
Disease and Effectiveness of Radiation Therapy 
IN Chromophobic and Eosinophilic Adenomata 
(59 Cases) 


Clinical 
Stage of 
Disease at 


Total Tumor Dose 


Time of 
Admission 

0- 

999 r 

1 000- 
1,999 r 

2,000- 
2,999 r 

3 000- 
3,999 r 

over 
4,000 r 

' Mild 

Moderate 

5—1 

5*— 1 
U—0 
5—6 

1 

5—12 

5—1 
t/— 0 
5—5 

5—7 


U~3 

L/—7 

U—5 

U—3 

U—2 

Severe 


5—0 

U—3 


S— 1 
U—0 

5—1 

U—l 


* 5 Satisfactory improvement U Unsatisfac- 
tory result 


The remaimng 2 cases received more than 
2,000 r None of these 4 patients had re- 
ceived more than 1,000 r to 1,999 r in the 
first course 

The cases showmg satisfactory radiation 
results were compared with respect to 
those cases receiving multiple courses and 
those patients treated with smgle courses 
It was observed that in the group treated 
by multiple-course therapy the average 
imtial dose was 1,720 r, and the average 
total dose dehvered was 4,070 r The 
group showmg satisfactory results from a 
smgle-course techmc had an average of 
2,290 r dehvered to the tumor The aver- 
age period of time following radiotherapy 
before beneficial effects became apparent 
was considerably shorter m the single- 
course group Thus, with the multiple- 
course techmcs a considerably larger aver- 
age dose was dehvered, spread out over a 
longer time, and a longer average period 
was required to attain a satisfactory clini- 
cal status than with the smgle-course tech- 
mc 

A study of the duration of beneficial 
effects foUowmg irradiation showed that of 
the 19 patients with chromophobic adeno- 
mata who had an early satisfactory re- 
sponse, only 3 had a recurrence of symp- 
toms Two of the recurrences appeared at 
one and a half years, and the third at three 
years Additional therapy resulted in 
satisfactory remissions The period of 
follow-up for the 19 cases varied between 


si\ months and twelve years The aver- 
age was 3 S years, with a standard dona- 
tion of 2 0 years Among the 8 patients 
with eosinophilic adenomata who had early 
beneficial effects, there was one recurrence, 
at one and a half years Retreatment re- 
sulted in a satisfactory renussion The 
follow-up penod for this group vaned be- 
tween SIX months and fourteen years, the 
average being 4 5 years and the standard 
denation 4 0 years Of the 4 basophihc 
adenomata mth an early satisfactory re- 
sponse, one recurred after six months Re- 
treatment resulted m a satisfactory remis- 
sion for two and three-quarter years A 
second recurrence appeared and again re- 
sponded satisfactonly to radiation ther- 
apy At present the patient has shown no 
exacerbation of symptoms for the past four 
years 

Thus, among the 31 cases of the three 
types of adenoma mth satisfactory'^ radia- 
tion results, there have been 5 recurrences 
(16 per cent) between six months and three 
years All 5 patients have done well with 
additional therapy 

Table VI shows the correlation of radia- 
tion benefit and total tumor dose in the 
chromophobic and acidophihc cases classi- 
fied as mild, moderately severe, and severe 
at the time of first obser\'’ation It can be 
seen that in only 2 patients was the disease 
classified as mild Both these patients re- 
sponded well to radiotherapy Six of the 
59 cases were considered severe Of these, 
only 2 responded moderately well to a total 
tumor dose above 3,000 r The remaining 
4 patients showed no satisfactory' response 
The great majority of the cases, 51 of the 
59, were regarded as moderately severe 
In this group there is agam a suggestion 
that there may be a relationship between 
percentage of satisfactory results and total 
tumor dose However, there appears to be 
little difference m results for total doses 
above 2,000 r ® The large tumor doses 
were frequently given m multiple courses 
spread over intervals of varj'mg length 

‘ Chi-square” test yields a P of 0 21, which is not 
considered significant statistically 
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comment 

Reports of other authors (4, 10, 11, 12, 
13) and our outi findings appear to indicate 
that, despite the frequent definite clinical 
success of roentgen therapy in patients with 
pituitary adenomata, the adenoma was in 
no case completely destroyed As a result, 
the aim of radiotherapy in these cases be- 
comes somewhat different from that in 
malignant disease In the latter, the goal 
IS complete disappearance of the tumor 
with maximum preser\’’ation of normal 
structures In the treatment of the ade- 
nomata, however, the tumor (practically) 
never disappears The assessment of ra- 
diation effect IS made purely on the basis 
of chmcal improvement Since this is the 
cntenon of radiation success, the optimal 
procedure and dose would appear to be that 
which causes the most rapid climcal re- 
covery 'With the lowest recurrence and 
bram damage rate in the largest number of 
cases 

The present study and those of other m- 
vestigators have indicated that cystic ade- 
nomata occurred m up to 20 per cent of the 
cases and have been rather uniformly radio- 
resistant The much larger number of 
non-cystic lesions have shown a marked 
variation m radiosensitivity Unfortu- 
nately, there is no adequate method of con- 
sistently foreteUmg whether a pitmtary 
tumor IS cystic or how sensitive to radiation 
it wiU prove It therefore becomes neces- 
sary to dehver the maximum optimal dose 
m every case 

Survey of the hterature with special 
reference to the correlation of the tumor 
dose and improvement was not entirely 
satisfactory, smce the radiation has not 
been expressed too often m terms of tumor 
dose, and the exact evaluation of improve- 
ment may be subject to considerable varia- 
tion of interpretation Nevertheless, it 
would appear that the general recent trend 
of various mvestigators is toward mcreas- 
ing the tumor dose (7, 8, 9) Among the 
best results obtained are those of Kerr (7), 
who reported satisfactory improvement m 
70 per cent of 50 patients with a smgle- 
senes technic admmistermg about 3,000 r 


tumor dose in one month Evans and 
Picaotto (8) have also recently suggested 
that about 3,000 r tumor dose in one month 
would appear to give optimal results in the 
largest number of cases Our own findmgs 
yield conclusions in close accordance with 
the opinions of these authors Analysis of 
our material has shown that a tumor dose of 
up to 1,000 r delivered in a smgle senes fails 
so often that it is obviously underdosage 
Considerably greater success is obtamed 
\vith doses between 1,000 r and 2,000 r, and 
still further improvement is noted follow- 
ing tumor doses of 2,000 r to 3,000 r 
There was insufficient matenal for any 
statement concermng doses above 3,000 r 
delivered in one course However, dunng 
the preparation of this paper, Kerr’s article 
on the same subject appeared His ex- 
cellent results with doses in the range of 
3,000 r would appear to supply the neces- 
sary additional data for the determination 
of the optimal dose His improvement 
rate of 70 per cent would seem to be near 
the maximum that could be expected from 
radiotherapy, since up to 20 per cent of the 
lesions are cystic and 10 per cent of the 
adenomata rmght easily be of the radio- 
resistant variety 

The sigmficant difference m response to 
radiation between the cases which had re- 
ceived no prior radiotherapy and those 
which were bemg retreated after an im- 
satisfactory result from a first course (see 
Table II) would appear to be of some im- 
portance It would seem that the mitial 
course of therapy would, if at all adequate, 
make the division between the radiosensi- 
tive tumors and the cystic and/or radio- 
resistant lesions As a result, improve- 
ment from additional roentgen therapy 
could be expected only m a minim al num- 
ber of cases if an adequate first course was 
unsuccessful 

On the other hand, additional improve- 
ment has been observed m a number of 
cases which responded moderately to 
tumor doses up to 2,500 r, when a second 
course was admmistered after a brief mter- 
val This would appear to mdicate that 
greater dosage could have been given m- 
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itially to obtain the earliest optimal effect 
Further, although the number of cases was 
small, m no case did the early second senes 
result in improvement if the mitial tumor 
dose was above 3,000 r 

In the cases that were treated by multi- 
ple-senes techmcs the imtial dose was fre- 
quently found to have been too small 
Improvement, when it occurred, appeared 
after a considerably greater mterval than 
m the cases given larger mitial tumor doses 
Further, when “improved’' cases were 
divided into single-course and multiple- 
course groups, it was found that the aver- 
age total dose (and therefore the possibility 
of bram damage) m the latter was consider- 
ably greater than m the former These 
compared groups do not mclude the cases 
showmg recurrence and requinng addi- 
tional therapy The evidence would ap- 
pear to agree with the theoretical considera- 
tion thit, smce the additional senes were 
giien at larymg mtervals, the tissue re- 
covery factor would necessitate a larger 
total dose to obtam the same effect as for 
the single short-course techmc 
Our data suggest that the optimal tumor 
doee for the average moderately severe case 
hes between 3,000 r and 4,000 r dehvered in 
about thirty to forty-five days With such 
dosage the number of cases showmg any 
appreciable further effect from early ad- 
ditional radiotherapy would appear to be 
too small to warrant retreatment If this 
first senes fails, surgery would seem mdi- 
cated Frequent study of the visual fields 
IS of importance Further contraction of 
the fields after two months following the 
conclusion of therapy would appear to be 
adequate cause for surgical mtervention 
An occasional temporary decrease m the 
visual fields early m the course of therapy 
has been noted in this senes Shortly 
thereafter the fields re-expanded If this 
field decrease is not too great, continuation 
of radiation is thus not contramdicated 
Although the evidence is much less con- 
clusive, we also have the impression that 
the more advanced cases may benefit from 
greater dosage Where actual destruction 
of the bones of the cramal base adjacent to 


the sella is obsen^ed, doses up to G,000 r in 
thirty-five to forty-five days may be war- 
ranted even though the possibility of brain 
injury exists Henderson’s (4) study of 
Cushing’s senes indicates that these cases 
give the poorest results with surgery, and 
nught even be considered inoperable 

In 5 of our cases (IG per cent) there was 
recurrence of symptoms after an inten^al of 
up to several years Retreatment of these 
recurrences again proved beneficial Thus, 
it would appear that if an adequate imbal 
series ivas followed by satisfactory im- 
provement and then recurrence, a secpnd 
course might be given ^vlth expected im- 
provement in a considerable number of 
cases The optimal tumor dose for the re- 
treatment courses cannot be stated with 
any degree of certainty The possibility of 
brain damage from a second large dose 
must be considered It should be stressed, 
however, that this second course is reserved 
for that small number of cases showing 
satisfactor}’- improvement and then re- 
currence, and not for cases failing to re- 
spond to the first course 

The low rate of recurrence in our senes 
was m general accord with the very 
low recurrence rate reported by Kerr In 
addition, Henderson’s report on Cushing’s 
senes showed that the five-year postopera- 
tive rate without recurrence for the trans- 
frontal procedure was 57 5 per cent, and 
with postoperative radiotherapy 87 1 per 
cent The effectiveness of radiation be- 
comes all the more apparent when it is 
realized that in many of these cases com- 
paratively small doses were adnumstered 

SUMMARY 

1 Microscopic study m each of 
cases of pituitary adenomata followmg 
radiation therapy failed to show destruc- 
tion of the tumor In most of these cases 
there was no evidence of any radiaboo 
effect 

2 The over-all results of radiation 
therapy m 64 treated cases are presented 
Distmct improvement was obtamed m 68 
per cent of 38 cases of chromophobic 
adenomata, 43 per cent of 21 cases of 
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eosinophilic adenomata, and 4 out of 5 
cases of basophilic adenomata 

3 The beneficial effects were corre- 
lated wath tumor dose It was shown that 
increasing dosage resulted m a greater in- 
adence of improvement 

4 The results with multiple-course 
tlierapy were compared with single-course 
therapy On the average, the latter re- 
sulted in earlier benefit with lower total 
dosage 

5 The summation of evidence indicates 
rather conclusively that while pituitary 
adenoma is practically never destroyed by 
roentgen rays, its size is defimtel)'' decreased 
and Its growth potentiaht)’’ considerabl}’’ 
dimimshed in a large percentage of cases 
For this reason, it becomes highly desuable 
that the optimal tumor dose be dehvered in 
as short a time as possible to obtain the 
maximum early benefit in the greatest 
number of cases The present estimate of 
optimal therapy is the adrmmstration of 
a 3,000 r to 4,000 r tumor dose in thirty to 
forty-five days for a case of average 
seventy If no early satisfactory improve- 
ment occurs, surgical intervention would 
appear indicated No satisfactory result 
could usually be expected from an early ad- 
ditional senes following the above dosage 
However, if the first senes resulted m con- 
siderable improvement and was then fol- 
lowed by recurrence, at least some success 
might be expected from a second senes 
The optimum dosage of the latter remains 
to be determmed Further study of the 
value of radiation and its optimum dosage 


for advanced cases -with bone destruction 
also appears warranted 

Note We wish to express our gratitude to Doc- 
tors Mjron Melamed, Emanuel Salzman, and 
Murra}’’ Greenberg for them valuable aid m the col- 
lection and compilation of the data presented m this 
paper 

11G5 Park Avc 
New York 28. N Y 
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SUMARIO 

La Roentgenoterapia en el Adenoma Hipohsano Conelacidn de la Dosis Tumor con la 

Respuesta en 64 Casos 


El estudio microscdpico de cada uno de 
16 casos de adenoma de la hipdfisis despu^s 
de la radioterapia no reveld destruccidn del 
tumor En la mayor parte de esos casos 
no habia el menor signo de efecto aigtmo de 
la radiaadn 

Presentanse aqui los resultados globales 
de la radioterapia en 64 casos neta me- 
jona en 58 por aento de 38 casos de ade- 


noma cromdfobo, 43 por aento de 21 casos 
de adenoma eosmdfilo y en 4 de 5 casos de 
adenoma basidfilo 

A1 correlaaonar el efecto benefiaoso con 
la dosis tumor, observdse que el aumento 
Ji la dosis daba por resultado mayor ma- 
denaa de mejorias 

Comparados los resultados obtemdos con 
vanas senes de terapdutica con los obtem- 



340 


Arnold L Bachman and William Harris 


Septembtr 1W9 


dos con una sola sene, en conjunto, la 
Al-hma logrd benefiao mis pronto con dosis 
total menor 

La compilacidn de datos indica en forma 
bastante terrmnante que, si bien el ade- 
noma hipofisano no es casi nunca des- 
truido por los rayos X, en un elevado por- 
centaje de casos dismmuye claramente su 
tamano y se atenba considerablemente su 
potenaalidad de desarrollo Por esta ra- 
z6n, conviene sobremanera facibtar la dosis 
tumor dptima en el mds breve plazo posible 
a fin de obtener el efecto temprano mdximo 
en el mayor nfimero de casos Segfin los 
cdlculos actuales, la terapeutica dptima 
consiste en la admimstraadn de dosis tu- 


mor de 3,000 a 4,000 r en treinta a cuarenta 
y cinco dias, en un caso de gravedad me- 
diana Smo hay mejoria satisfactona tem- 
prana, parece mdicada la inten’^encidn crue- 
nta, pues por lo general no cabria esperar 
resultado satisfactono con otra sene pronta 
despu6s de la dosis mencionada Sm em- 
bargo, si la pnmera sene logrd mucha me- 
joria y fue despuds seguida de recurrencia, 
cabria esperar a lo menos algfin benefiao 
de la segunda sene Estd aun por deter- 
rmnar la dosis 6ptima de la filtima Tam- 
bien parece mdicado el estudio ultenor del 
valor de la radiacidn y de la dosis dptima 
para los casos avanzados con destrucadn 
6sea 


discussion 


Henry L JafEe, M D (Los Angeles, Calif ) 
This paper by Drs Bachman and Harris adds 
further proof that pituitary adenomata are fre- 
quently responsive to roentgen therapy The 
figures presented emphasize the importance of 
dehvering an adequate tumor dose in the range of 
3,000 r in one senes of treatments When ne re- 
viewed our own results, we f oimd that our failures 
were frequently due to inadequate tumor doses 
and to the presence of cystic lesions For the 
past five years, we have employed a techmc which 
includes at least three portals and which delivers 
approximately 3,000 r to the tumor in one umn- 
terrupted course of dady treatments 

The authors are to be congratulated on their 
accurate analysis of their various technics This 
type of clmical research gives us a basis for im- 
proving our end-results 

Some neurosurgeons still believe the old teach- 
ing that chromophobe tumors of the pituitary 
gland are radioresistant and therefore should be 
treated pnmarily by surgery Drs Bachman and 
Hams have shown that some of the chromophobe 
tumors m their senes are not only radiosensitive 
but are more radioresponsive than the chromo- 
phile tumors It becomes our duty to pass this 
information along to the neurosurgeon and to the 
general praetitioner Dr Dabney Kerr has re- 
cently pubhshed his results of the pnmary roent- 
gen treatment of pitmtary adenomata His over- 
all figures show up to 70 per cent satisfactory 
response 

We feel that the radiotherapist might avoid a 
pitfall b}^ the careful daily examination of the 
patient dunug the course of treatment If the 
visual fields show progressive narrowing, then 
radiation therapv should be discontinued and the 
patient referred for surgery 


Although most of us carefully clieck the place 
ment of our patients before each treatment, there 
arc still some radiologists u ho turn their patients 
over to a technician after prescnbmg the treat 
ment This is no more sound than letting a surgi- 
cal nurse remove a pituitarj' tumor for the neuro 
surgeon 

If a patient fails to shou a satisfactory response 
to an adequate total tumor dose after a penod of 
SIX weeks has elapsed, it is best to turn him over 
to the neurosurgeon Retreating these patients 
ma> cause unnecessarj delay and may result in 
radionecrosis of surroundmg tissues Although 
the authors report some success in retreatmg the 
radioresponsive cases when they show a recur 
rence, ne feel that this procedure may also lead 
to cerebral complications The blood vessels 
near the previously irradiated field may not be 
adequate to take an additional amount of radia- 
tion, and there is some danger of radiabon 
necrosis This is especially true when the recur- 
rence occurs one to two years after the pnmary 
intensive course of treatment The neurosur- 
geon never forgets when such comphcations anse 
It usually results in a loss of his enthusiasm for 
this type of treatment for other patients rvho 
rmght benefit from radiation therapy We have 
observed no harmful effects from properly exe 
cuted roentgen treatment of pituitary adenomata 
When the neurosurgeon insists on operatmg as a 
pnmary form of treatment, we advise postopera 
tive roentgen therapy 


B V A Low-Beer, MD (San Francisco, 
Cahf ) I so thoroughly agree with the analysis 
of the problem of roentgen therapy of pituitary 
adenomas presented by Drs Bachman and Harris 
that it almost does away with my discussion en 
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tirely You all knou how sound Dr Harris’s 
approach is to any problem of radiation therapy, 
and I am again glad to have had this opportunitj' 
to listen to his analysis We must admit that 
tlie problem of dosage and total dose in the radi- 
ation therapy of pituitary adenomas has received 
less thorough consideration tlian has been given 
to tumors of other types and in other locations 
Attention has been given to reducing the mass 
of the tumor ratlier than to attacking its func- 
tional influence This approach has been ex- 
pressed in multiple course treatments and fre- 
quently has produced palliation onb In a stud} 


of radiation therapy of intracranial tumors pub- 
lished in 1935, I analyzed my observations of 12 
adenomas of the pituitary I felt rather radical 
in giving tumor doses between 2,500 and 3,500 r 
tissue dose Only in the last eight years have I been 
persuaded to give as high as 4,000 r tissue dose 
I believe, however, that even this tumor dose is 
not adequate in many pi uitar}’ adenomas 

I believe that greater emphasis on laboratory 
findings concerning pituitary function and the re- 
lation of these findings to radiation dose will lead 
to more accurate determination of adequate radi- 
ation therapy in such cases 





A New Technic for the Radium Treatment 

of Carcinoma of the Bladder' 

MILTON FRIEDMAN, M D and LLOYD G LEWIS, M D ’ 


T reatment of cancer of the urinary 
bladder entails not only eradication of 
the primary tumor by methods tolerable to 
the patient, but also prevention of recur- 
rent and new tumor growths The high in- 
cidence of new growths followmg local re- 
section, fulguration, or irradiation, and the 
necessity of relentlessly guarding agamst 
recurrence by periodic exarmnation, are 
evidence of the inadequacy of the present 
methods of treatment To meet these 
problems, a new radium technic was de- 
vised and first used at Walter Reed General 
Hospital on July 18, 1945 Favorable ex- 
penence with the first 13 cases warrants 
this prehminary report 

The Walter Reed techmc entails iso- 
irradiation of the lower two-thirds of the 
bladder wall with fractionated exposures 
of penetrative gamma rays from a focal 
source of radium, radon, or radioactive 
cobalt fixed at the center of the bladder 
cavity With this procedure certam dis- 
advantages of other methods of irradiation 
are circumvented Interstitial irradiation 
with radium needles or radon implants 
often results m focal radionecrotic ulcera- 
tion attended by mtractable pain, fistula, 
and fibrosis Surface apphcation of ra- 
dium through a cystoscope is maccurate 
and meffective External irradiation with 
x-rays, especially supervoltage irradiation, 
IS occasionally effective, but may mjure the 
bladder and adjacent bowel, and is fre- 
quently followed by a fibrosed contracted 
bladder of small capacity 

THE WALTER REED TECHNIC 

Preoperahve Dtagnosts and Dehneahon of 
the Tumor It is first necessary to ascertain 


as accurately as possible the geometnc size, 
location, and type of the tumor to be 
treated This is done by cystoscopy, 
biopsy, and pyelography and cystograph) 
with an opaque medium or air Radio- 
graphic examination should include antero- 
postenor and postero-antenor as well as 
lateral and oblique mews of the bladder, for 
occasionally these may )neld more infor- 
mation as to infiltration and extravesical 
extension than duect obser\''ation and pal- 
pation of the opened organ 

Cystotomy At the time of tlie first ra- 
dium insertion, the bladder is opened by 
suprapubic cystotomy and the tumor care- 
fully inspected and classified A papillarj' 
tumor with a narrow pedicle is totally re- 
sected with scissors, and the mucosa is su- 
tured (Fig 1) A bulky papillary tumor 
with a pedunculated or broad base is re- 
moved by electrosurger}’-, care bemg taken 
to cut down to the base only and not mto 
the bladder wall, leanng a fiat, shghtly 
elevated sessile base of partly coagulated 
tissue about 3 or 4 mm thick If coagula- 
tion IS earned donm to the level of or into 
the bladder wall, secondary infection plus 
subsequent irradiation will unduly retard 
heahng and result in an indolent ulcer re- 
quirmg several months to heal, attended by 
painful cystitis If the tumor is flat or 
sessile (Case 8) coagulation is unnecessar}'’ 
An unduly bulky tumor, or markedly en- 
larged prostate, which may prevent ideal 
apposition of the radium bag to the tumor, 
should be pared down or removed by elec- 
trosurgery 

The advantages of a cystotomy are nu- 
merous For accurate irradiation by this 
precision techmc, clear observation of the 


1 Presmted at the Thirty-fourth Annual Meeting of the Radiological Society of North America, San Francisco, 
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Fig 1 Radium applicator in position in Case 3 A tuo channel Foley catheter F 22 gauge, 
and 30 c c rated capacity, has been distended inth 40 c c of 5 per cent sodium iodide solution so 
that the radium tissue distance is 2 2 cm , see Figure 3 (2) The radium capsule occupies the cen- 
tral channel To the Up of the catheter is sewed a heavy silk thread, 2 feet in length, which ex- 
tends through the cystotomy stoma and rests on the abdominal wall It assists in remtroduction 
of the catheter at the second radium treatment Two tumors and the base of a resected tumor 
can be seen in contact with the surface of the bag 

In a majority of cases, the distended bag is larger m relation to the size of the bladder and ir- 
radiates the Ion er three fifths of the organ, includmg a large area above the mteruretenc ridge of 
the trigone 


tumor IS necessary Cystotomy assists m 
the selection and fitting of a bag of the cor- 
rect size and shape and confirmation of its 
proper apposition to the tumor 1 1 is occa- 
sionally impossible to insert the radium- 
earrying catheter because of a hypertro- 
phied prostate or narrowed urethra This 
difficulty is more frequently found at the 
second insertion, as a result of pressure irri- 
tation from the first treatment This may 
be overcome at cystotomy by the retro- 
grade insertion mto the urethra of a strmg, 
which is then tied to the radium-contaimng 
catheter and pulled through the urethra 
back mto the bladder (Fig 1) The cystot- 
omy opemng also provides easy drainage 
of unne Otherwise unne will accumulate 
m the bladder, pushing the bladder wall 
away from the surface of the balloon, there- 
by materially reduemg the dose of radiation 


to the tumor If an operation is contra- 
indicated, the three-channel catheter must 
be resorted to This is less satisfactory, as 
the technic becomes relatively inflexible and 
routme 

The Radtiini Applicator There should be 
available a variety of Foley catheters with 
diameters rangmg from 18 F to 24 F The 
designated capacities of the radium bags are 
30 c c and 100 c c The Foley catheter 
(two channels) is used when cystotomy is 
performed (Fig 1) The major channel 
wiU contam the radium while the small 
channel is used to inflate the bag The 
unne is drained suprapubically A Foley- 
Alcock catheter (three channels) is used 
rarely, only when the bladder is not 
opened and the entire procedure is ear- 
ned out transurethrally (Fig 2) The 
third channel drams unne from the bladder. 
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Fig 2 Radium m position m a three-channel Foley 
Alcock catheter, for use when cystotomy is not em- 
ployed The large central channel contains the radium , 
a second smaller channel drains the bladder, and the 
third channel leads to the cavitj of the bag If the 
lumen of the central channel is large or the diameter of 
the radium capsule is small, so that friction does not 
hold it fixed m position, a cbtton plug or piece of ap 
plicator stick is inserted alongside the capsule to bold 
it m position The thread from the radium capsule is 
tied around the nipple of the catheter tor additional 
secunty 

Before selecting the catheters, the balloons 
should be distended with watei , and only 
those should be chosen which inflate sym- 
metncally The radium capsule must be 
eqmdistant from all surfaces of the bag, and 
consequently from the bladder mucosa 
The radium appheator is prepared in the 
operatmg room on a stenle table There 
should be available 200 c c of 5 per cent 
solution of stenle sodium iodide, 10 cc 
methylene blue solution, 200 c c stenle 
water, smtable calipers to measure the 
diameter of the distended bag, and a 50 c c 
glass syrmge Methylene blue is used to 
color the sodium iodide solution so that 
leakage may be apparent in case the bal- 
loon breaks while in the bladder The 
stenle water is used for preliminary test dil- 
atation of the Foley bag 
The radium capsule has been speaally 
constructed The ideal radium source 
would be a pomt source, but 25 mg of ra- 
dium cannot be compressed to this size, 
the smallest practical umt is a capsule 
whose active length is 1 cm , with a wall 
thickness of 0 5 mm platinum, external 
length 15 mm , external diameter 2 3 mm , 
with a bulldog eyelet at one end for thread- 
mg When the radium is centrally placed 
m the inflated bag, the radiation at aU 
pomts on the surface of the bag has a fauly 
homogeneous isodose distnbution 
After the bladder has been opened and 
the tumor mspected, the proper Foley cath- 
eter IS chosen A tumor m or near the 



Fig 3 Contours of distended bags 1 30-c e bag 
distended with 30 c c solution Diameters 4 0X40 
cm 2 30 c c bag distended w ith 40 c c solution 

Diameters 4 2 X 42 cm 3 30-c c bag distended with 
50 c c solution Diameters 4 3 X 4 5 cm (oblate 
spheroid) 4 30 c c bag distended with 50 c c som 

tion Dnmeters 4 2 X 5 3 cm (prolate spheroid) 
6 30 c c bag distended with 40 cc solution Di 

araeters 4 0 X 4 2 cm 0 100 c c bag distended with 

70 c c solution Diameters 6 2 X 53 cm 

The oblate spheroid, such as 5, pro\ides the best 
isodose distribution around its surface for a l-cw 
active length radium source A prolate spheroid, mcb 
as bag 4, is suitable either (a) for a radium source whose 
active length is approximatelj 1 7 cm or (6) for a 1-cffl 
active length capsule, w hen the lesion is situated on tne 
interuretcnc ndge or above the trigone 

vesical neck or tngone requires a bag of 
30 c c capacity Tumors extendmg above 
the tngone may require a 100-c c bag 
The shape of the bag vanes with the 
amoimt of fluid m it (see Fig 3) It mi^st 
be tensely distended in order to attam a 
sphencal shape The diameter of the dis- 
tended bag ranges from 4 to 6 cm The 
catheter most commonly used is one of 30 
c c capaaty and 22 F gauge, which, when 
over-distended with 40 to 50 c c of solu- 
tion, reaches a diameter of 4 0 to 4 4 cm 
The largest bag used m this senes was a 
100-c c bag which required 80 c c solu- 
tion to distend it to a diameter of 5 cm 
(see Case 13) 

After the catheter has been selected, the 
radium capsule is threaded and mserted 
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Fig 4 Anteropostenor and lateral views of radium m a recent patient not included in the senes reported here 
The shaded area mdicatcs the residual base of a broad, sessile, papillary carcinoma The active length of the 
radium source is 1 cm . and filtration is 0 5 mm Ft The small dot marks the center of the radium source, from 
this point, distances are measured The total diameter of the bag was 4 6 cm However, inflation of the bag 
was eccentnc, so that radium tissue distance was calculated, with the aid of these roentgenograms, to be 2 1 cm 
Smee the radium was closer to and delivered a larger dose to the tumor than to the normal bladder mucosa, an ideal 
situation was obtained If these relationships are reversed, the catheter is replaced immediately The stnng, 
attached to the tip of the removed catheter, is tied to the new catheter and assists m inserting it into the bladder 


into the major drainage channel through 
one of the openmgs m the tip, so as to oc- 
cupy the rmddle of the central axis of the 
balloon Because of the difficulty in lo- 
cating the rmd position when the bag is col- 
lapsed, it should be partly distended with 
about 20 c c sahne solution and the radium 
correctly adjusted In large-gauge cath- 
eters, a plug of cotton or a piece of a 
wooden appheator stick can be packed be- 
tween the capsule and the wall of the lumen 
to hold the radium fixed m position The 
threads are tied around the tip of the cath- 
eter as illustrated m Figure 1 

The bag is then completely deflated and 
IS ready for msertion The mflatmg solu- 
tion of 5 per cent sodium iodide is colored 
with a small amount of methylene blue 
As suggested by Harris,^ seepage of the dye 
will mdicate acadental collapse of the bag 
or leakage durmg the radium treatment 

Radnini Insertion The deflated radium- 
contammg Foley catheter is introduced 
throu gh the urethra mto the bladder, while 

* Personal communication 


mamtaming a stenle field The bag is 
pulled up out of the suprapubic wound and 
mflated with a predetermined measured 
amount of dilute sodium iodide and methyl- 
ene blue solution At this time, the diam- 
eter of the bag is measured agam to as- 
sure accuracy A heavy silk thread, two 
feet long, is sutured to the tip of the cathe- 
ter The fluid IS then withdrawn into the 
syrmge, the bag is pulled down mto the 
bladder, and the fluid remjected mto the 
bag The position of the bag m relation to 
the tumor is now carefully mspected The 
configuration and muscular contraction of 
the bladder will hold the bag fixed in the 
lower portion of the bladder If all parts 
of the tumor are not m duect contact with 
the surface of the bag, the latter should be 
inflated further or replaced with one of 
larger capaaty The syrmge is removed 
and the mouth of the bag-mflatmg channel 
clamped and tied The wound is now 
closed and a suprapubic tube is inserted 

(Fig 1) The heavy silk thread, tied to the 

tip of the catheter, extends out through the 
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Fig 6 Case 1 Radium in a three channel cathe- 
ter, used without cystotomy This procedure is not 
recommended as the drainage channel frequently be- 
comes obstructed and the urine readily pushes the 
bladder wall and tumor away from the surface of the 
balloon The roentgenogram shows how the intro 
duction of a small amount of air, under slight pressure, 
will push the bladder waU from the surface of the bag 
The radium capsule used in the early cases contained 
5 cells of 5 mg radium each Primary filtration of 
each cell was 0 2 mm Pt, that of the capsule was 
0 8 mm Pt This bulky capsule \\ ith irregular and 
heavy filtration is undesirable because it does not act 
like a point source 

suprapubic stoma and is left on the abdomi- 
nal wall 

When the radium-contammg catheter is 
removed after the first treatment, the string 
IS pulled out through the urethra and 
severed During the rest period, six mches 
of the stnng protrude from the urethra and 
SIX mches through the suprapubic stoma 
At the second treatment, the strmg is tied 
to the new catheter, which is then pulled 
mto the bladder by means of the strmg pro- 
jecting from the suprapubic stoma 

Immediately after operation, radio- 
graphs should be taken, anteroposterior 
and lateral views, to assure that the bag and 
the radium are m proper position and 
symmetrically infiated In the event of 
asymmetrical dilatation (Fig 5), the dosage 
calculation should be corrected or the 
catheter withdrawn It is wise to repeat 
the radiographic exammation after two 
days Each day the portion of the cathe- 
ter protrudmg through the urethral meatus 
should be gently tugged to make sure that 
It rests m the lower portion of the bladder 

When cystotomy is not performed and a 


three-way Foley-Alcock catheter is used, 
the only additional precaution is to check 
the drainage channel daily by injecting and 
immediately withdraivmg some sahne. 
Otherwise, unne may push the bladder wall 
and the tumor away from the balloon (Figs 
5 and G) 



Fig 6 Case 2 Tliree channel catheter used 
without c> stotomy in a female patient The drainage 
channel became plugged and an additional catheter 
inserted Note how readily injected air (or retained 
urine) wdl push the bladder wall awa> from the bag 
This IS one of the reasons why cystotomy is desirable. 

In tw'o of our cases, the bag in the blad- 
der produced very painful spasm A pre- 
cedmg spasm tends to be aggravated by the 
presence of the bag Frequent morphine 
injections may occasionally become neces- 
sary durmg the radium exposure In one 
instance of multiple papillary carcmonias 
(Case 13) which were coagulated deep into 
the wall of the bladder, there was violently 
painful spasm during the first radium treat- 
ment, which lasted five days For the 
second treatment, a lOO-milhcune capsule 
of radon was employed, and the entire sec- 
ond dose given m a smgle day 

DOSAGE AND EXPOSURE TIME 

The dose is expressed as the number of 
gamma roentgens dehvered to that porbon 
of the bladder wall in contact with the sur- 
face of the distended bag This dose is 
approximately homogeneous on all surfaces 
of the bag In our experience, the most 
common “radium- tissue distance” (whici 
IS the radius of the inflated bag) was 2 
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Tahle I MiLLiGRAJt HouRS Necessari to Produce 
1,000 ty at Variovs Radium Tissue Distances* 

(Active length of mcliuin source 1 cm ) 


Rndiuin-Tissue 
Distance 
(cm ) 

Milligram Hours Necessary for 
a Filter of 

0 5 mm Ft 

1 0 mm Ft 

2 0 

484 

535 

2 1 

530 

690 

2 2 

685 

050 

2 3 

035 

712 

2 4 

090 

780 

2 5 

753 

836 

2 0 

812 

910 

2 7 

876 

983 

3 0 

1,080 

1,200 


* Based on the Paterson and Parker gamma roentgen 
dosage system 


cm Under these conditions, a 25-mg 
radium capsule ivill give in twenty-four 
hours an exposure of 600 mg hr , and a tis- 
sue dose of approximately 1,000 r^ to the 
surface of the bladder Table 1 contains 
dosage data useful m the treatment of 
bladder cancer 

The average range of the total dose is 
from 5,500 to 9,000 The dose is pref- 
erably admimstered in two sessions, with a 
total penod of ten to twelve days from the 
first to the last treatment The first ses- 
sion, usually lasting four days, should de- 
hver approximately 4,000 r^ to the surface 
of the bladder The radium is removed for 
three to five days and then reinserted 

Immediately prior to the second mser- 
tion, cystoscopic examination is performed 
and an attempt made to evaluate the 
amount of chmcal shrinkage At the same 
time, whenever possible, a biopsy of the tu- 
mor IS taken for the purpose of evaluatmg 
the histologic destruction produced by the 
first 4,000 

Interruption of treatment permits blad- 
der and urethra to rest and to recover from 
the effects of pressure untation This 
probably mmimizes, to some extent, the in- 
tensity of the later reaction of the mucosa 
The interruption of the treatment also al- 
lows tune for additional shrinkage of the 
tumor, which bnngs its outer portion closer 
to the radium so that the tissue dose to the 
outlymg tumor cells mcreases proportion- 
ately dimng the second treatment 

The dose to be admimstered m the sec- 


ond session will depend upon the amount of 
chmcal shnnkage and the information 
yielded by the biopsy A total dose of 
5,500 r^ is the average imnimal lethal dose 
for bladder carcinoma, and will produce a 
mild cystitis ■with a few tolerable symp- 
toms Doses of 8,000 r^ or more -will pro- 
duce a moderate to severe painful cystitis 
An occasional radioresistant tumor wiU re- 
quire more than 8,000 r^ which -will pro- 
duce severe cystitis In some instances, 
however, the bladder will be able to toler- 
ate large doses -without undue comphca- 
tions 

The total interval from the first to the 
last treatment vaned from five to twenty- 
three days m this senes In 5 patients, the 
treatment was given m one session lastmg 
five to seven days In one mstance, it 
lasted ten days A smgle radium session 
was used for smaller lesions While it 
seems more efificient and surer to employ 
two sessions, we have not yet deaded 
whether the results are significantly jeop- 
ardized by limiting treatment to a smgle 
session 

It would appear that a large area of nor- 
mal bladder mucosa is imnecessanly ex- 
posed to irradiation This frequently 
IS advantageous, m that remotely sit- 
uated papillomata are thereby success- 
fully irradiated and the appearance of new 
papillomata is prevented Furthermore, 
this broad-area irradiation can effectively 
destroy seeded carcmoma implants or un- 
detectable sateUite submucosal infiltrations 
Another advantage of the techmc is that 
the muscle wall and lymphatic channels, 
which may be seeded with cancer cells, are 
effectively irradiated 

In the few instances of moderate to se- 
vere cystitis, the symptoms were not due 
to over-irradiation of the normal mucosa, 
but to a persistent mfected ulcer at the site 
of -the tumor Such persistent post-irra- 
dia'tion ulcers tend to occur when prelimi- 
nary electrocoagulation has extended deep 
mto the bladder wall and subsequent ir- 
radiation has caused the ulcer to become 
indolent 

The doses recommended above were ar- 
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nved at by tnal and error In our senes, 
as can be seen from Table II, the dose 
ranged from 5,130 r^ in seven days to 
11,000 r^ m fifteen days 

As stated above, we consider it prefer- 
able to dehver the radium dose m two ses- 
sions, as this permits modification of the 
total dose to smt the behavior of the lesion 
Occasionally it may be desirable to dehver 
the entire dose in one session It must be 


cause the relation of “dose” and “time” to 
reaction remained consistent (Fig 7) 
Case 1 and Case 13 should have had mild re- 
actions because the irradiation was ex- 
tended over a long penod of time Never- 
theless, their reactions were severe In 
both patients, pnmary electrocoagulation 
had extended deeply into the bladder wall 
The data on “over-all time” vs “dose” 
were plotted (Fig 7) m relation to the epi- 


Tnsu e 



Fig 7 Study of reactions of bladder mucosa m relation to 'over-all time” ri 
dose ” M Mild reaction O Moderate reaction S Severe reaction For 
example at the extreme right 9 840 ry m twenty-three days resulted m a severe 
reaction , at the extreme left, in two cases 5,260 r,. and 5 340 Ty m five days pro- 
duced mild reactions 

The curve is arbitrarily drawn through points representing mild reactions It 
has no statistical value, but may be useful in deriving the dose m a specific case 
For example m a radioresistant lesion it will be necessary to choose a time dose value 
above the line m order to produce a severe reaction 


recalled that a smaller total dose over a 
shorter penod of time will produce the 
same reaction as a larger dose over a 
longer penod of time For example, m 
Case 10, the total dose was 5,260 m five 
days and the reactions were mild Cases 6 
and 8 received larger doses but over a 
longer penod of time 7,690 r^ m ten days 
and 7,380 r^ m eleven days, respectively 
Reactions were mild m these cases also 
Cases 12 and 4 received larger doses, ap- 
proximately 7,450 r^, m six and seven days, 
with more severe reactions because the 
doses were given m a shorter time These 
three groups are cited because they repre- 
sent the doses commonly employed and be- 


thehtis reaction of the bladder mucosa, m 
order to assist in amvmg at a dose for a 
particular case In this graph symbols are 
as follows 


M Mild reaction 
O Moderate reaction 
S Severe reaction 


The reaction represents the epithehbs o 
the normal bladder mucosa as well as the 
reaction m the tumor An average hue 
arbitrarily drawn through the pomts repre- 
sentmg a mild reaction, sigmfies the letha 
doses for different over-aU time periods for 
tumors of average radiosensitivity K 
no statistical value, because as yet there 
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Table II Treatment in Thirteen Cases of Carcinoma of the Bladder 


Case No 

Date of First 
Radium 

P — Primary 

R — Recurrent 

A — Advanced 

M — Multiple 

Description 

Radium-Tissue 
Distance (cm ) 

Mg hr 

Gamma 

Roentgens 

in) 

Over all Treat- 
mentTime (days) 

No of 
Treatments 

Reaction 

Result 

(No of Months 
Alive) * 

1 


P-M 

Papillary and in- 

2 2 

6,600 

9,840 

23 


Severe 

40 



filtrating 


1 






2 


R-M 

Squamous-cell, 

2 0 

0,000 

11,000 

15 


Moderate 

43 



infiltrating 





HjjH 



3 

7/18/45 

P-M 

Papillary 

2 2 

4,488 

8,000 

10 


Mild 

49 

4 


P 

Papillary 

2 2 

4,200 

7,480 

7 

■1 

Severe 

(accident) 

39 

5 


P(post- 

Transitional-cell, 

2 2 

5,400 

9,625 

19 


Mild 

39 


op) 

infiltrating 




I 




G 


P 

Papillary, sessile 

2 4 

6,000 

7,690 

10 


Mild 

37 

7 


R 

Papillary 

2 16 

3,000 

6,260 

6 

1 

Mdd 

31 

8 


P 

luMtrating and 

2 2 

4,800 

7,380 

11 

2 

Mild * 

26 



papillary, ses- 
sile 






1 



9 

8/12/47 

P-A 
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* The figures m this column were audited on Aug 15, 1949 


are too few points The two groups of M 
points, however, offer a somewhat reliable 
guide For example, m treatmg a radio- 
resistant tumor, it will be necessary to se- 
lect an “over-all time-dose’’ point located 
above the hne and produce a severe reac- 
tion 

EVALUATION OF CLINICAL AND HISTOLOGIC 

SHRINKAGE BEFORE SECOND RADHIM 
INSERTION 

Evaluation of cluneal and histologic 
shrinkage by cystoscopy and transurethral 
biopsy immediately before the second ra- 
dium msertion is an important feature of the 
Walter Reed techmc Ideally, the bladder 
should be opened for the second radium 
treatment This affords opportunity for 
careful study of the effect of the first treat- 
ment and a proper biopsy, perrmttmg the 
radiotherapist to exercise his best judgment 
as to the dose to be given m the second 
treatment Most patients, however, can- 
not stand a second cystotomy because of 
age and wea kn ess Furthermore, wound 
heahng is retarded Therefore, only m the 


presence of extensive or mfiltratmg lesions, 
or when there is doubt concemmg the accu- 
racy and precision of the first radium treat- 
ment, should the bladder be reopened for 
the second treatment 

In most cases, clmical shrinkage will be 
evaluated cystoscopicaUy To arrive at 
an accurate evaluation, experience is re- 
quired The second biopsy specimen, 
taken cystoscopicaUy, is helpful m deter- 
mmmg the radiation effect in only a 
thud of the cases Frequently it is impos- 
sible to obtain sufficient tissue with the 
cystoscopic punch to study irradiation 
effects, and many specimens consist only of 
necrotic tissue 

Until sufficient experience has been at- 
tamed, one must rely on the type of tumor 
and histologic grade to determine the total 
dose to be delivered 

SUPPLEMENTARY IRRADIATION 

When the tumor is thicker than 2 cm , 
and surgery is contramdicated, it may be 
advisable to supplement radium with ex- 
ternal roentgen therapy to provide a lethal 
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nved at by tnal and error In our senes, 
as can be seen from Table II, the dose 
ranged from 5,130 r^ m seven days to 
11,000 r^ in fifteen days 

As stated above, we consider it prefer- 
able to deliver the radium dose m two ses- 
sions, as this permits modification of the 
total dose to smt the behavior of the lesion 
Occasionally it may be desirable to dehver 
the entire dose in one session It must be 


cause the relation of "dose” and "time” to 
reaction remained consistent (Fig 7) 
Case 1 and Case 13 should have had mild re 
actions because the irradiation was e\ 
tended over a long penod of time Never- 
theless, their reactions were severe In 
both patients, pnmary electrocoagulaton 
had evtended deeply into the bladder wall 
The data on "over-all time” vs "dose” 
w'ere plotted (Fig 7) m relation to the epi 


Tii«ue 



Fig 
dose 
example 


— J Uiuwcxi 111 ICiclLlUU lU UVcr-rtll LlIllC I J 

M Mild reaction O Moderate reaction S Severe reaction For 
at the extreme right, 9 840 rr m twenty three days resulted in a severe 


a,, » oao rr m twenty tnrec days resulted in a severi 

reaction, at the extreme left m ti\o cases, 6 260 ry and 5,340 rr m five dajs pro 
duced mild reactions 

The curve is arbitrarily drawn through points representmg mild reactions It 
has no statistical value, but may be useful in deriving the dose in a specific case 
COT example m a radioresistant lesion it will be necessary to choose a time-dose value 
above the line m order to produce a severe reaction 


recalled that a smaller total dose over a 
shorter penod of time will produce the 
same reaction as a larger dose over a 
longer penod of time For example, in 
Case 10, the total dose was 5,260 r^ m five 
days and the reactions were mild Cases 6 
and 8 received larger doses but over a 
longer penod of time 7,690 r,^ m ten days 
and 7,380 r^ m eleven days, respectively 
Reactions were mild m these cases also 
Cases 12 and 4 received larger doses, ap- 
proximately 7,450 Ty, m SIX and seven days, 
with more severe reactions because the 
doses were given in a shorter time These 
three groups are cited because they repre- 
sent the doses commonly employed and be- 


thehtis reaction of the bladder mucosa, m 
order to assist m amvmg at a dose for a 
particular case In this graph symbols are 
as follows 


M Mild reaction 
O Moderate reaction 
S Severe reaction 


The reaction represents the epithelitis o 
the normal bladder mucosa as well as the 
reaction m the tumor An average ho^ 
arbitranly drawn through the pomts 
sentmg a mild reaction, signifies the letha 
doses for different over-all time periods 
tumors of average radiosensitivity K ^ 
no statistical value, because as yet there 
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Fig 10 Case 2 Tmo recurrent carcinomata undilfcrentiatcd, infiltrating, histologic grade 3 They were 

palpable through the anterior vaginal wall 


radium destroyed three papillomata No 
new or recurrent papilloma has appeared 
This suggests the usefulness of the Walter 
Reed teclmic for multiple papillomatosis 
and prophylactic treatment of papilloma 
diathesis 

This patient sustained the most severe 
post-raium ulcer in the senes, with m- 
capaatatmg painful spasm lastmg almost 
one year This was probably due to ex- 
tensive prehttunary electrocoagulation, and 


might have been anticipated m the hght of 
the painful spasm evoked by the inflated 
balloon m the bladder In addition, the 
tissue dose was very large 

Case 2 OS, female, aged 47 Undifferentiated 
carcinoma, infiltrating, grade 3, with squamous 
metaplasia 

The ongmal tumor was a nodule on the mter- 
uretenc ndge, 1 0 cm in diameter, without ulceration, 
palpable through the vaginal wall This primary 
tiunor was resected transurethrally in September 
1945 Microscopic examination showed sheets and 
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Tig 14 Cases Radium in position A two channel catheter with cystotomy was employed 
Fig 15 Case 3 For purposes of study the balloon was filled uith water, and sodium iodide was introduced 

suprapubically 


nests of cells, large cells with large, bizarre, hyper- 
chromatic nuclei, frequent mitoses, no papillary 
arrangement Three months later, pain, frequency, 
and hematuria recurred At this time two new lesions 
were seen fFig 10) The lower one was palpable 
through the vagina An intravenous pyelogram 
showed dilatation of the left ureter 

Radium was inserted Jan 14, 1946, without 
cystotomy, with a three way Foley-Alcock catheter 
Treatment was given in two sessions of six and four 
days, respectively, for an over-all period of fifteen 
days (Fig 11) The total exposure of 6,000 rag hr 
delivered a tissue dose to the surface of the bladder of 
1 1 ,000 r-y At the time of the second radium insertion 
there was approximately 33 per cent clinical shrink- 
age observed cvstoscopically Biopsy showed 
necrotic tissue The radium applicator was tolerated 
comfortably except for frequent blockage of unnary 
drainage (Fig 6) and increased urgency dunng the 
last two days 

Radium reaction commenced one month after the 
first treatment, m the form of severe frequency and 
urgency, with urination every hour The reaction 
was very intense for two weeks, becoming moderate 
and finally mild m intensity over a penod of several 
more months Cystoscopy m July 1948 disclosed 
focal areas of telangiectasis over the entire bladder 
wall The ureteral onfices were normal Intra- 
venous pyelography showed that the left ureter had 
returned to normal The sites of the three tumors 
were difficult to detect Three years after the 
radium treatment, the bladder was still somewhat 
irritable, with mild frequency and noctuna The 
bladder capacity was 250 c c 

Comment This was the second case 


treated m this senes Because of the viru- 
lent nature of the tumor, an unusually large 
dose of 11,000 Ty was given A tumor of 
this type probably should have received 
only 9,000 In spite of the large dose 
(the largest m the senes), the reaction was 
not as severe as would be expected 

Case 3 R N , male, aged 22 years Papillary 
carcinoma, grade 2, multiple (5 lesions) Duration 
SIX months 

The largest lesion in this patient was 7 cm m 
diameter, pedunculated, filling most of the bladder, 
and attached above the nght ureteral onfice The 
four other lesions ranged from 3 to 10 mm in diam- 
eter (Fig 12) 

On July 18, 1945, through a suprapubic cystotomy, 
the large tumor was severed from its base electro- 
surgically The four smaller tumors were not 
touched Radium was inserted in two sessions (Fig 
13) The total exposure of 4,488 mg hr delivered a 
tissue dose to the surface of the bladder of 8,000 r-y in 
ten days (Figs 14 and 15) 

The reaction was mild A second degree epithehtis 
of the bladder mucosa was visible cystoscopicallv two 
weeks after the first radium treatment This was 
practically asymptomatic and healed promptly 
After three and one-half years, the working capacity 
of the bladder is 250 c c , under anesthesia, 600 c c 
Cystoscopic examination reveals a few focal areas of 
rmld telangiectasis the mucosa is otherwise normal 

Comment Multiple superficial papillary 
carcinoma of the bladder is particularly 
amenable to treatment by the Walter Reed 
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Fjg 16 Case 5 Infiltrating anaplastic carcinoma, 
histologic grade 3 A conservatne segmental re 
section was followed by radium admmistered pro 
phylactically 

technic The reactions in this case were 
mild m spite of the large dose of 8,000 Xy 
This was the first case treated with the 
Walter Reed technic 

Case 4 J A S , male, aged 52 years PapiUax)^ 
caranoma, grade 2 Duration three months 

On April 5, 1946, a small papillomatous tumor on 
the left lateral wall near the ureteral onfice was re- 
sected transurethraUy Histologic examination re- 
vealed “papiUarj^ projections of cells around a deh- 
cate fibrous core The cells were atypical with 
markedly pleomorphic nuclei Mitotic figures were 
frequent There were occasional bizarre giant tumor 
cells ” Resection was followed by painful cystitis 
On May 18, 1946, a cystotomy was done. With a 
two way catheter, radium treatment was given m 
one session lasting seven days The total exposure 
of 4,200 mg hr delivered a tissue dose to the surface 
of the bladder of 7,486 r^. There ensued a severe, 
painful cj stitis lasting six months This was due to 
breaking of the bag, discovered at the time of its re- 
moval, so that the radium capsule had been in dose 
contact with the bladder mucosa for an unknown 
period There later appeared an ulcer near the 
vesical onfice, not at the site of the tumor The 
slough lasted six months Cystoscopy one year later 
shou ed healing of the ulcer Two and a half years 


later the patient still had moderate frcquenc\ with 
out pain He had gamed tuentj pounds Cjstos 
copj disclosed moderate generalized radium telangi 
ectasis, w Inch u as marked around the ^ esical onfice. 

Comment As mentioned above, in order 
to detect a collapsed bag, methylene blue is 
added to the solution injected into the bag 
Its leakage permits immediate detection of 
this accident 


u/ 

r#s#in i 
rpJenf utcer 
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Fig 17 Case 6 Lover diagram illustrates 
papillary carcinoma which v as superficiallj coagulatea 
Upper diagram illustrates lesion eleven da>s later a 
time of cystotomy and radium insertion It is now a 
indurated, craterous ulcer lined \nth red tumor gran 
lations 


Case 5 RAY, male, aged 33 Carcinoma of 
the bladder, transitional cell, infiltrating, grade , 
postoperative residuum Onset December 1945 in 
hematuna 

In Apnl 1946, a sessile tumor, 15 X 3 0 cm , o” 
the antenor bladder wall near the s3Tnphysis pubis 
was resected segmen tally (Fig 16) Microscopic 
exanunation showed “sheets and cords of ut'P* 
epithehal cells, numerous rmtoses, bizarre hypcrcl^^^ 
matic cells and deep invasion of the muscular wall 
Because of the infiltrative nature of the lesion an 
high probability of local recurrence, radium th^PF 
was instituted one week after resection The raom 
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was inserted in two sessions of four and five days 
cacli, witb an lutcrs'al of ten da\s The total ex- 
posure of 5,400 mg hr delivered a tissue dose of 
9,025 Ty during an o%er-all period of nineteen days 
The reaction w as mild and healing uneventful At 
present, tlie bladder mucosa is normal and tlie 
capacity is almost normal 

Comment The high incidence of recur- 
rence warrants prophylactic irradiation 
foUomng conservative segmental resection 



Fig 18 Case 6 To outline the tumor for radio- 
graphic study, a tantalum wire was sewed m purse- 
stnng fashion around the periphery of the tumor (be 
tween two arrows) The ends of the wire extended out 
through the suprapubic openmg Note the excellent 
apposition to the surface of the balloon 

of a highly mahgnant infiltrating cara- 
noma of the dome 

Case 6 J P Z , male, aged 30 Papillary car- 
cinoma, grade 2, sessde with early mfiltration of sub- 
mucosa above nght ureteral orifice (Fig 17) Dura- 
tion of S 3 rmptoms two months 

Transurethral biopsy and partial fulguration were 
done July 9, 1946, and the tumor was demar- 
cated by a tantalum wore sutured around the margin 
(Fig 18) Radium was given in one contmuous ses- 
sion lastmg ten days The radium-tissue distance 
was great (2 4 cm ) , and the filtration was high (1 3 
mm platinum) Hence the daily tissue dose was only 
760 rv The total exposure of 6,000 mg hr delivered 
a total tissue dose of 7,690 ry in ten days to the blad- 
der wall 

At present, more than two and a half years later, 
the bladder capaaty is 550 c c and there is very mild 
telangiectasis at the tumor site There are no 
symptoms 



Fig 19 Case 7 Second local recurrence (third 
lesion) of an infiltrating and papillary caremoma on the 
anterior bladder wall This was excised for a thud 
time, and three days later radium was applied 

Comment A sessile papillary carcinoma 
IS ideally smted for this treatment techmc 

Case 7 R W , male, aged 55 years Infiltrating 
caremoma of the antenor bladder wall, grade 2, 
second local recurrence 

The onginal tumor was coagulated in December 
1944 The first recurrence was excised supra- 
pubically m January 1946 The second recurrence 
was seen in October 1946 and exased suprapubically 
on Jan 9, 1947 (Fig 19) Histologic examination of 
the removed tumor showed “papillary carcinoma, 
grade 2, with fusion of papillae, pleomorphism and 
slight to moderate imtosis ” 

Three days after the last exasion, radium was 
applied A smgle treatment lasting five days, with 
an exposure of 3,000 mg hr , dehvered a tissue dose of 
5,400 ry to the bladder wall There was very shght 
post radium reaction At present the bladder 
capacity is 350 c c and there is no ulceration or 
telangiectasis 

Comment The recurrence of this tumor 
twice at the same site prompted prophylac- 
tic irradiation 

Case 8 J D , aged 56, male Papdlary car- 
cinoma, grade 2, sessde, three weeks duration 

The tumor was located on the left lateral wall, ex- 
tended down into the vesical neck, and measured 
40X30X20 cm (Fig 20) Cystograms showed 
a large filhng defect of the left base of the bladder 
With contracture of the bladder waU at its base (Fic 
21 ) ^ 

Cystotomy was performed on May 15, 1947 The 
lesion was not coagulated Radium was apphed in 
two sessions of four days each, with an interruption 
lasting three days The total exposure of 5,800 mg 
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Fig 20 Case 8 Broad, sessile papillarj carcinoma, grade 2, on left 
lateral wall of vesical neck Lesion was not coagulated Diagram on the 
right illustrates relation of lesion to radium applicator 



Fig 21 Case 8 Air and contrast cystograms before treatment Note large size and extent of the tumor 


hr delia ered a tissue dose to the tumor and bladder 
wall of 7,380 ry m elei en daj^s (Fig 22) The radium 
was tolerated without discomfort A senal biopsy, 
taken ]ust before the second radium treatment was 
given, showed complete destruction of the malignant 
component of the tumor, the residual benign papil- 
lomatous tissue showed moderate to marked radia- 
tion effects 

Cystoscopic examination four weeks after the 
radium was first inserted showed a pseudodiph- 
thentic membrane 3 0 cm in diameter covering the 
tumor site The adjacent mucosa was edematous 
Four months later, the reaction had healed, and 
a cjstogram revealed a normal bladder contour 
(Fig 23) 

At present there are no sequelae The bladder 
functions normally The bladder mucosa is normal 
except for two tim telangiectatic spots at the tumor 
site 


Comment This case illustrates the e 
ciency of the Walter Reed technic T t 
lesion was a large, sessde papillary tumor 
The radium was tolerated with no disconi 
fort, and the radium reaction was mild an 
transient At present, the bladder func 
tions normally, and the mucosa is ahnos 
normal in appearance 


Case 9 L H B , male, aged 62 years 
ig caranoma histologic grade 3, on the right si 
le vesical orifice, 5 cm in diameter, 
itue right half of the vesical orifice and 
le nght lobe of the prostate deepl> (F'S 
•uration of symptoms two months 
On Aug 27, 1947, the tumor was excised 
ith a portion of the prostate and the basewas 
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Fig 22 Case 8 Tissue dose was 7 380 Ty in eleven days Frequent cystoscopic examinations and serial 
biopsies permitted careful evaluation of the response of the tumor Epithelitis was mild and transient 



Fig 23 Case 8 Contrast cystogram four months 
after radium therapy The bladder contours and 
capacity are normal 


ated deeply into the substance of the prostate The 
same day radium was inserted One treatment, last- 
ing five days, was given The exposure of 3,000 
mg hr dehvered a tissue dose of 5,3^ ry in five days 
Histologic examination showed “strands and 
islands of infiltrating tumor cells, no papillary 
arrangement Cells were fairly equal in size, with 
vesicular pale nuclei and moderate mitosis ” 



F^ 24 Case 9 Extensively mfiltratmg carcinoma 
of the neck of the bladder with deep mvasion of the 
right lobe of the prostate 

Because of the mfiltrative nature and type of ex- 
tension, additional irradiation was given with 
mlhon-volt x-rays A skin dose of 2,500 Ty was de- 
hvered to each of four skin portals, cross-firmg the 
neck of the bladder The additional tissue dose from 
x-rays was 4,634 ty m twenty-eight days The total 
tumor dose from both radium and x-rays was 9,975 Ty 
in thmty-seven days There was mild reaction m the 
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Fig 25 Case 13 Multiple papillary carcinoma 
arising from seven different bases all over the bladder 
wall The bases ranged from 1 5 to 3 0 cm diameter 
The lu\unant fronds aggregated a mass 8 cm m 
diameter, completely filling the bladder 

form of rectal discomfort dunng the \-ray treat- 
ment At present, bladder capacity is 500 c c and 
function IS normal There is mild radium telangiec- 
tasis ir the prostatic urethra 

Comment This is the only case in this 
senes in which roentgen irradiation was 
added to the radium 

Case 10 J C , male, aged G9 Papillary car- 
cinoma, grade 1 The tumor was a spherical papil- 
loma, 2 5 cm in diameter, with a base 1 0 cm m 
diameter on the right lateral aspect of the vesical 
onfice 

On Oct 8, 1947, the lesion was coagulated doivn to 
the base and radium was inserted for only one treat 
ment The exposure of 3,335 mg hr delivered a 
tissue dose of 6,280 ry in six days The reaction was 
mild One year later the bladder capacity was 150 
c c , with shght telangiectasis and a puckered scar at 
the tumor site, suggesting that the lesion may have 
extended deeper into the wall than was apparent 

Case 11 R G , male, aged 61 years Infiltrating 
caranoma of the bladder, grade 3, advanced Dura- 
tion of symptoms four years 

The tumor had been overlooked at several pre- 
vious exammations elsewhere, because it was a flat 
infiltrating lesion A cystogram showed marked 
fixation and a flat defect of the bladder wall 

The first radium treatment was uneventful Be- 
cause of the high degree of malignancy and marked 
extent of the tumor, it was decided to reopen the 
bladder for the second treatment in order to estimate 
the total dose properly The patient died of cardiac 
decompensaUon on the day following this second 
operation 


Comment Treatment of an advanced le- 
sion may be undertaken ivith the Walter 
Reed technic protadmg the tumor is not 
too bulky In spite of the hazard of too 
many operative shocks, it is still desirable 
to reopen the bladder for the second radium 
treatment in order to make an accurate de- 
cision as to the total dose necessar}'' 

Case 12 IB, male, aged 72 vears Papillary 
carcinoma, grade 2 or 3, uilli infiltration of muscle, 
picomorphism, and a moderate number of mitotic 
figures The lesion was almost exactly like that 
in Case 10 except for a higher degree of malignancy 
and in\asion On June 25, 194S, tlie tumor was 
coagulated, probabU too deeph into the bladder 
wall Radium was applied in one session \n ex 
posure of 3,600 mg hr delivered a tissue dose of 
7,440 ry in six da\ s The reaction w as severe and the 
ulcer persisted, with painful spasm for man4 months 
There is now no evidence of tumor 

Comment Unduly painful post-radium 
ulcer at the tumor site was probably due to 
coagulating too deeply into the bladder 
wall and to a rather large radium dose 

Case 13 AS, male, aged 45 years Itiultiple 
papillary carcinoma, histologic grade 1 and 2, with 
luxunant papillary fronds ansing from se4 en bases 
ranging from 1 5 to 3 0 cm m diameter, and aggre 
gating a spherical mass of tumor tissue 7 cm in di 
ameter, completely filling the bladder (Fig 25) 
In spite of this, syunptoms were minimal 

On Oct 27, 194S, tlie bladder was opened and the 
tumors were coagulated dowm to the bladder wall 
A 100 c c balloon was used and inflated to a diameter 
of 5 0 cm the largest employ ed in this senes The 
entire bladder wall w as in contact with the bag ex 
cept for the portion near the suprapubic drainage 
tube The first radium treatment lasted six days 
An exposure of 3,600 mg hr delivered a tissue dose 
to the surface of the bladder of 4,776 r^ UTiereas 
the patient had been without pain before treatment, 
after coagulation and radium insertion the painful 
spasm was so mtense that it was only parth con 
trolled with morphine This was probably due to the 
fact that coagulation extended deep into the bladd^ 
wall and the residual ulcers became infected, painfuk 
and sensitive to the inflated bag For the second 
treatment, a 100 milhcune radon tube W'as used for 
tiventy-four hours The exposure of 2,200 
delivered a tissue dose of 2,924 r^ m one day The 
total dose was 7,700 r,. m eighteen days (Fig 26) 

Subsequently, the painful spasm, frequency, 
urgency abated slowly over a penod of two months 
Three months later, all ulcers had healed and 
bladder mucosa looked only slightly inflaffloo 
There has been no recurrence 



Vol 63 


Radium Treatment of Carcinoma or Bladder 


359 


TUMOR 

SHRINKAGE 

0 " 


255; 


SO** 


75 ? 


100 ?, 


TISSUE 

dose epithelitis 



3°E 


20E 


1°E 


days 


Fig 26 Case 13 Because of the large radium-tissuc distance of 2 5 cm , the first radium treatment required 
SIX days continuous exposure to deliver 1 tissue dose of 4,776 r-, to the surface of the bladder Extensive, pre- 
liminary electrocoagulation resulted in painful spasm during the first treatment Consequently, in order to re 
duce the discomfort a 100 me radon capsule was used during the second treatment In one day an exposure of 
2 200 me hr delivered a tissue dose of 2,924 Ty The epithelitis u as severe over the coagulated areas and required 
three months to heal 


Comment This was the only case in the 
senes where the entire bladder mucosa was 
irradiated with a very large bag It illus- 
trates the painful consequences of coagulat- 
ing too deeply into the bladder wall 
Nevertheless, widespread, massive, mul- 
tiple, papillary caremomas, which would 
ordmanly require cystectomy, were con- 
trolled 

DISCUSSION AND SUMMARY 

The Walter Reed techmc for the treat- 
ment of bladder carcinoma entails the fol- 
lowing prmaples 

1 Iso-mradiation of the lower two- 
thirds of the bladder wall with gamma radi- 
ation by means of a small radium capsule 
held fixed m the center of the bladder by 
means of a Foley or Foley- Alcock catheter 
(In an occasional extensive lesion, the bag 
may be sufficiently distended so that the 
entire bladder is irradiated ) This pro- 
vides homogeneous irradiation of the tumor 
and bladder wall with mimmal exposure of 
the surroundmg viscera, because the short 
radium-tissue distance results in a rapid 


falhng-off m radiation mtensity outside the 
bladder 

2 Fractionation over a penod of ten to 
twelve days Although this is the recom- 
mended penod of exposure, the duration of 
irradiation may range from five to fifteen 
days 

3 Treatment m two sessions with an 
interval of three to five days This permits 
the bladder to rest and recover from pres- 
sure untation The irradiation time is 
prolonged so that the receding outer margm 
of the tumor is brought progressively closer 
to the radium, with consequent increased 
effectiveness of the later irradiation At 
the time of the second radium insertion, 
cystoscopic visualization and biopsy permit 
accurate evaluation of the radiosensitmty 
of the tumor so that the dose can be regu- 
lated for each case 

This precise techmc can produce pre- 
dictable effects on the tumor and pre- 
dictable reactions on the mucosa, providing 
the urologist and radiotherapist execute 
with mfinite care all the features of the 
techmc and dosage calculation described 
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The following indtcakons are offered 
tentatively because of the small number of 
cases treated and the relatively bnef penod 
of follow-up observation 

1 This method is particularly smtable 
for treatment of multiple papillary tumors 
and for new growths and recurrent tumors 
m the lower two-thuds of the bladder 

2 The tumor must be of such con- 
figuration and size that, at cystotomy, 
after the catheter has been mserted and the 
bag mflated, the entue tumor-bearmg area 
can come m contact with the surface of the 
bag 

3 Removal of a highly mahgnant, in- 
filtratmg tumor of the vault, by segmental 
resection may profitably be supplemented 
by postoperative, prophylactic irradiation 
with the Walter Reed techmc 

4 Bulky, extensive tumors which are 
more than 3 0 cm thick wiU probably not 
respond well to this type of irradiation 
We have not undertaken irradiation of 
these extensive, advanced carcmomas It 
is possible, however, that paUiative benefit 
may be achieved in some cases 

5 Recurrent bemgn papilloma of the 
bladder, whose chmcal course portends suc- 
cessively more aggressive behavior, may 


warrant prophylactic irradiation with this 
techmc We have not yet undertaken this 
type of treatment, but the efficiency of the 
procediue prompts this recommendation 
'\;\Tien dealing ivith a benign lesion, the 
post-coagulation ulcer should be permitted 
to heal before irradiation is imdertaken 
Irradiation can be administered transure 
thrally mthout the necessity of cystotomy 

The contrawdicahms to the method are 
previous irradiation of the bladder, pn 
mary tumors which can be completely 
removed by segmental resection, and 
advanced cancer 

A second biopsy to evaluate the effect of 
the first radium treatment is useful m ap 
proximately one-third of the cases In the 
remaimng cases there is insufficient tumor 
tissue for biopsy purposes or infection ob 
scures the radiation effects 

In women with carcinoma of the bladder, 
supplementary irradiation can be obtamed 
by the msertion of smtable radium apph 
cators into the vagina if necessary 

Twelve of the first 13 pabents treated by 
this techmc are free of disease for ten 
months to four years 

1067 Fifth Ave 
New York 2S, N Y 


SUMARIO 

Nueva T4cmca para la Cuxieterapia del Carcinoma Vesical 


En el Hospital Walter Reed de Wdshing- 
ton han elaborado un nuevo m4todo, de- 
nominado t6cmca Walter Reed, para la 
uradiacidn del carcinoma de la vejiga un- 
nana, que comprende los sigmentes pnnci- 
pios 

1 Isoirradiacidn de los dos teraos in- 
fenores de la pared vesical con radiacidn 
gama por medio de una capsulilla de radio 
mantemda eu el centro de la vejiga por tm 
cat€ter de Foley o de Foley- Alcock (En 
alguna que otra lesi6n extensa, la bolsa 
puede distenderse lo sufiaente para irradiar 
toda la vejiga ) Esto facihta irradiaadn 
homog4nea del tumor y de la pared de la 
vejiga con exposicidn minima de las vis- 
ceras cucundantes, por dar por resultado la 
corta distancia radio-tejido una rdpida dis- 


mmucidn de la intensidad de la radiaa6n 
fuera de la vejiga 

2 Fracaonaadn diuante un periodo de 
diez a doce dias Aunque 4ste es el bempo 
de exposicidn recomendado, la duracidn de 
la irradiacidn puede vanar de cmco a qumce 
dfas 

3 Tratarmento en dos sesiones con ^ 
mtervalo de tres a cmco dfas, lo cual da 
bempo a la vejiga para reposar y repo 
nerse de la imtacidn produada por ^ 
presidn El bempo de irradiacidn es pro 
longado, de mode que se acerca gradual 
mente el desviado borde extemo del tumor 
al radio, con el consiguiente aurnento ^ 
eficacia de la irradiaadn subsiguiente ^ 
hacerse la segunda introduccidn de radio, ^ 
visuahzacibn cistosc6pica y la biopsia por 
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miten justipreaax la radiosensibihdad de la 
neoplasia de modo que puede regularse la 
dosis para cada tumor 

Comunicanse 13 casos en que se erapled 
esta t6cnica 12 de estos enfermos han 
estado exentos de la enfermedad por pe- 
riodos de seis meses a cuatro anos A base 
de esta pequena sene, se sacan las siguien- 
tes conclusiones 

1 El m6todo se presta en particular 
para el tratamiento de los papilomas mul- 
tiples y de las neoplasias recientes y tu- 
mores recurrentes en los dos tercios m- 
fenores de la vejiga 

2 El tumor debe ser de tal configura- 
ci6n y tamaiio que, en la cistotomia, des- 
pu6s de mtroduar el catdter y de mflar la 
bolsa, toda la zona cancerosa pueda quedar 
en contacto con la superfiae de la bolsa 

3 El asiento de un tumor mfiltrante, 
muy mabgno, de la bdveda, que ha sido ex- 
tirpado por resecadn segmentana, puede 
recibir con ventaja la irradiaadn profildc- 
tica, postoperatona con la t6cmca Walter 
Reed 

4 Los tumores volummosos y difusos 
de mds de 3 cm de grueso probablemente 
no responderdn bien a esta clase de irra- 


diaadn, antique es ]5bSible que se alcance 
efecto pahativo en algunos casos 

5 En el papiloma bemgno recurrente 
de la vejiga, cuya evoluadn climca denota 
comportamiento mds agresivo despuds, 
puede estar justificada la irradiaadn profi- 
Idctica Tratdndose de una lesidn benigna, 
hay que dejar eicatnzar la tilcera post- 
coagulaadn antes de emprender la rrra- 
diaadn La irradiaadn puede admims- 
trarse transuretralmente sm astotomia 

Las contramdicaaones consisten en 
previa irradiaadn de la vejiga, tumores pn- 
manos que pueden ser extirpados total- 
mente con la resecadn segmentana y cdn- 
cer avanzado 

Una segunda biopsia para valuar el 
efecto del pnmer tratarmento con radio re- 
sulta htil aproximadamente en la tercera 
parte de los casos En los demds casos, o 
el tejido neopldsico es msufiaente para 
biopsia o la infecadn echpsa los efectos de 
la cuneterapia 

En las mujeres con caranoma vesical, 
puede obtenerse irradiaadn complementa- 
na, si fuere necesana, mediante la intro- 
ducadn en la vagma de aphcadores adecua- 
dos de radio 


DISCUSSION 


Wflliam Hams, M D (New York) Cancer of 
the urinary bladder has always presented a major 
challenge both -to the urologist and radiologist 
Subtotal c\ stectomy in suitable cases has resulted 
in some cures, but this limited operation is 
apphcable in only a small percentage of the ma- 
tenal Radon implants, radium needles, and ex- 
ternal irradiation have been found to be far from 
satisfactory In spite of improved surgical tech- 
mcs and lowered mortality, total cystectomy is 
far from the ideal which we seek, especially in view 
of the senous renal complications which result 
from ureteral implantations either in the skin or 
bowel We therefore welcome any new approach 
to the problem which may offer the patient 
greater hope of cure or even greater palliation 
than was previously possible Dr Friedman has 
presented a new radium technic for this purpose 
and has employed it for three j ears on a small 
number of patients and therefore nghtfully calls 
this a preliminary report 

Our first patient was treated with radium m a 
Foley bag on May 10, 194fa, for transibonal-cell 


carcinoma obstructing a ureteral onfice The 
radium was preceded by x-ray treatment, directed 
to the bladder, giving an estimated dose of 5,900 r 
to the lesion m the bladder mucosa This was 
followed by a radium dose of 6, 000 r 0 5 cm from 
the surface of the bag and 4,300 r to the lesion In 
September 1948 there was no evidence of disease 
but the patient had a stricture of the postenor 
urethra 

We have treated 20 patients thus far with the 
Foley bag technic Our material is not com- 
parable with Dr Fnedman’s because most of our 
patients had been previously treated either by 
fulguration, radon seed implantations, or x-ray 
therapy, and for these reasons the effectiveness of 
the bag treatment alone eannot be assessed at 
present We have not used the suprapubic ap- 
proach except in a few patients where the bag 
could not be introduced through the urethra We 
have not done serial biopsies because we do not 
beheve that this procedure will indicate the 
maximum amount of treatment that should be 
given This will be determined by the amount 
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Discussion 


Septembtr IWJ 


that the bladder wall will tolerate It mav, how- 
ever, m view of Spear and Glucksmann's work, 
indicate whether one will be successful with radio- 
therapy 

There have been man}' difficulties encountered 
with the use of the Fole> bag as a radium carrier 
Many bags must be tried out before a symmetrical 
one can be obtained We use bags of 40 c c 
capacitj, filled witli 30 c c of fluid colored with 
meth} lene blue Rupture of the bag can be read- 
il} detected bi discoloration of the urine A 50- 
mg source of radium element was used in the last 
12 cases The reactions from this intense source 
were too severe, if a continuous treatment of four 
to five days was gnen We plan in the future to 
lengthen the over all treatment time b)' at least a 
week and use two applications as Dr Friedman 
has done Homogeneous irradiation of the entire 
bladder is impossible with the bag as it is now 
available, because of the long tip at the end, and 
m the case of bulky lesions 

Studies with sodium iodide with the bag in 
place have indicated that there is often significant 
movement and as) mmetr)' of the bag during 
treatment ind this makes for considerable error 
in the calculated dose This can be easily seen on 
■^'ud) of the isodose curves in this set-up, when a 
c 1 inge 'll distance of 0 5 cm may throw the cal- 
I ulated d' sc off 36 per cent in either direction 
( lu rjuesti'iii of use of a smaller source of radium 
mr honiogeneitj should also be studied 


There is a great deal of development ncccssarv 
before this method of treatment canbeuniversallj 
recommended and used Dr Friedman is to he 
congratulated on his achiev'cments with this new 
technic, and I hope that it will prove, as time goes 
on and evpcnence increases, to be the answer to 
this great problem vv hich confronts us At present 
I should recommend its use m all trigonal lesions 
where total cvstcctomv is the onh alternative 

Dr Fnedman {closing) There is a minor 
friendly nvmlrv between Dr Hams and me which 
may aceount for the wav we specifv' the dates we 
eaeh gave the first treatment Although we an 
ticipatcd Dr Harris, he amved at this technic 
total!} independent of us and is deserv mg of equal 
credit vScrial biopsies were useful in one fourth 
of our cases In other cases there was no tissue 
available for biopsies I think thev are very 
helpful because of the desirabilit} of determining 
the giv'ing of 5,000 or 6,000 gamma r, with no 
cystitis, or 8,000, 9,000, or 10,000 gamma r, which 
will bring about painful c}stitis 

Dr Hams mentioned the fact that the technic 
will probablv entail giving the mavimura dose the 
bladder wall will tolerate -^s I indicated in the 
statement regarding serial biops} , it ma} not be 
necessarv I think the idea of using methvlene 
blue IS an evcellent one and will obviate taking 
frequent radiographs We shall adopt it and mix 
the dye with sodium iodide 
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A Method for Measuring Children's Hearts 

RALPH R MEYER, M D 
Sail Lake City, Utah 


R ecently (1) I described a method and 
presented a nomogram for facilitating 
adult heart measurement from the tele- 
roentgenogram That nomogram is not ap- 
plicable to children because m the child the 
formula for predicting normal frontal plane 
area from height and weight is somewhat 
different from tliat for the adult (2) It 
IS possible by the addition of two more 
scales to include both adults and children 
m a smgle nomogram, thus proindmg for 
both adult and childhood height-weight 
prediction formulae There are two chief 
objections to this (1) The nomogram 
would be more complicated and, therefore, 
more difficult to read (2) The Ime drawn 
to compare predicted and measured frontal 
plane areas tends to become more closely 
parallel to the percentage scale hne as the 
values for cardiac area become smaller 
If the angle made by this hne connectmg 
the frontal plane area scales with the per- 
centage scale IS too acute, an accurate 
percentage readmg becomes very difficult 
In order to make this relationship more 
favorable for the smaller cardiac areas of 
children, a special nomogram must be con- 
structed 

The same steps are required m making 
the heart size nomogram for children as 
for adults One must obtain (a) an aver- 
age distortion correction factor which can 
be apphed to aU subjects and (b) an aver- 
age correction factor which, when multi- 
phed by the product of the long and short 
heart diameters, will give a figure corre- 
sponding to the cardiac frontal plane area 
One hundred children varymg in age 
from three to sixteen years were selected 
for this study (Table I) The divergent 
distortion factor was calculated for each 
subject under standard conditions In all 
cases a 72-mch focal spot film distance and 
the position of the patient, upnght with 



Fig 1 Complete cardiac silhouette showing how 
the long and short diameters are drawn In actual 
practice, the measurements are made directly on the 
chest film, the heart shadow is not trac^, so the 
empinc upper and lower borders are omitted (broken 
lines) 

The long diameter, L, is drawn from the right cardio 
vascular junction to the left apex The short diameter 
S, IS drawn from the junction of left heart border and 
pulmonary conus to the right cardiophremc angle 

the antenor surface of the chest closest 
to the film, were the constants The 
only variable was the distance of the heart 
from the film which, of course, was deter- 
mined by the anteroposterior diameter 
of the chest As shown m the table, the 
divergent distortion correction factor 
vaned only between 0 89 to 0 93, despite 
the wide range of anteropostenor chest 
diameters, which extended from 11 5 to 
22 0 cm The average and mean diver- 
gent distortion factor, 0 91, could therefore 
be apphed to all subjects, which, at most, 
could give an error of only 2 per cent of the 
total frontal plane area 

The correction factor which, when mul- 
tiplied by the product of the long and short 
cardiac diameters, will yield a close ap- 
proximation of frontal plane area was ob- 
tained by the following formula 


July^ig^S^'" Division of Roentgenology, The University of Chicago, 


Chicago, III Accepted for publicatioi 
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^ = F 
LXS 

where 

Agp = gross frontal plane area in sq cm , 
measured by a plammeter tracing of 
the cardiac silhouette 
L = long diameter in cm 
S = short diameter in cm 
F = correction factor 

A plammeter tracing of the cardiac 
silhouette was made for each of the 100 
children and the correction factor was ob- 
tained by the above formula The average 
correction factor 0 75 was determined by 
dividing the total by 100 Therefore, 
the resulting equations will be 

(1) L X S X 0 73 = Ag 

(2) L X S X 0 73 X 0 91 = A, or 
L X S = 0 68 

where 

L = long diameter of the heart shadow 
S = short diameter of the heart shadow 
Ag = gross frontal plane area 
A = net frontal plane area 

The resulting equation (2) is virtually the 
same as the adult formula 

The predicted frontal plane area is based 
on the subject’s height and weight The 
children’s formula for frontal plane area, 
proposed by Hodges, Gordon, and Adams 
(2) IS 

0 ISOH + 1 045W + 13 7 

where 

H = subject’s height m cm 
W = weight in kg 

The long and short cardiac diameters 
are drawn in exactly the same way as for 
adults (Fig 1) The long diameter, L, 
IS drawn from the junction of the right 


heart border and great vessels to the car- 
diac apex, and the short diameter, S, from 
the junction of the left heart border and 
pulmonary conus to the right cardiophremc 
angle The heart is considered suitable 
for measurement only if the cardiac apex 
IS visible and the position of the right 
diaphragm is normal in relation to the left 

The nomogram (Fig 2) is used in the 
following manner points from which the 
diameters are drawn are marked with a 
wax pencil directly on the chest film, 
the long and short ^ameters are measured 
with a transparent centimeter ruler 
These values are transferred to the nomo- 
gram, the ruler is placed across the scales 
for long and short diameter, the net frontal 
plane area read where the ruler intersects 
that scale Next, the ruler is placed across 
the scales for body weight and stature, 
the predicted frontal plane area is read 
where the ruler mtersects that scale 
Fmally, the ruler is placed so that it con- 
nects the values for net and predicted 
frontal plane area, the percentage vana- 
tion from normal being read from the 
sloping center scale at the pomt inter- 
sected by the ruler A heart measurmg 
up to -+-10 per cent is considered normal 
m size 

For accurate use of the nomogram, the 
following conditions are required 

(1) The subject should not be younger 
than three years ^ or older than sixteen 

* The children’s height-weight prediction formula (2) 
was derived from a senes of normal children, the yoimg- 
est being approximately three years old It would 
therefore be hazardous to assume that the formula 
could also be closely applied to children younger than 
this As far as I know no standard for predictmg 
normal frontal plane area of the heart for children under 
three years has been devised 


Explanation of Nomogram 


The nomogram is applicable only to children between the ages of three and sixteen years, mclusive If the 
stature is greater than 170 cm , use the adult nomogram (1) The chest film must be taken with the anterior 
chest surface next to the film at a target-film distance of 72 inches 


The long and short diameters are measured directly on the chest film with a transparent cenUmeter ruler The 
values are transfened to the nomogram the ruler is placed across the scales for long and short diameters the net 
frontal pla^ area being read where the ruler mtersects that scale Next, the ruler is placed across the scales for 
body weight and heiglu and the predicted frontal plane area is read where the ruler intersects that scale FmaUv the 
ruler is placed so that it connects the values for net and predicted frontal plane area, the percentage variation from 
normal bemg read on the sloping center scale at the pomt mtersected bytheruler 
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Table I Childrbn’s Hearts, NoR^rAL and Abnormal 
Planimeter Mctli^ j Dntnetcr Method 
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3 ’'ears However, if the stature exceeds 
170 cm , the adult nomogram would apply 
regardless of the age 

(2) The chest film must be taken upright 
wilb the antenor surface of the chest 
closest to the film at a target-film distance 
of 72 mches 

SUMMARY 

1 For the measurement of children’s 
hearts b)^ the long and short diameter 
method, the following equation is offered 

A = LXSX0 6S 

where 

SUMARIO 

Metodo para Medir los Corazones de los Nmos 

Para medir los corazones de los nmos con 
la tecnica de los didmetros largo y corto, 
ofrecese la siguiente ecuacidn 

A = LXCX0 6S 


A = frontal plane area of the cardiac sil 
houette 

L = long diameter m cm 
S = short diameter in cm 

2 A nomogram using this equation is 
pro\uded, reading directly m percentage 
vanation from normal 

Hoh Cross Hospital 
Salt Lake Cit>, Utah 
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en la que 

A = el Area plana frontal de la silueta 
cardiaca 

L = el diametro largo en cm 

C = el didmetro corto en cm 

Sumirustrase un nomograma que utihza 
esta ecuacidn, y permite apreciar directa- 
mente las vanaaones porcentanas de lo 
normal 



The Diagnosis of Intra-Auncular Thrombosis in the Livmg^ 

JULIAN ARENDT, M D , and LEONARD CARDON, M D 
Chicago, U1 


I N CHRONIC DISEASE of the heart, progno- 
sis and therapy depend not only upon 
the anatonucal and etiological diagnosis of 
the damage but also on the proper assess- 
ment of the repair, the work demanded of 
tlie damaged organ, and the reserve left 
to deal AAuth the load thrown upon the 
defective mechanism Even the most care- 
ful calculations, however, may be over- 
throivn by unforeseen accidents, and the 
outlook may suddenly be completely 
changed Among such accidents is the 
occurrence of thrombi within the chambers 
of the heart, ivith consequent mterference 
with tlie penpheral circulation and embo- 
lism 

The frequent occurrence of thrombi with- 
in the ventricles and auncles, particularly 
in rmtral stenosis, is proved by numerous 
autopsy reports Among 178 rheumatic 
hearts exammed by Graef et al , 24 showed 
mural thrombi, which in 14 cases were 
lodged in the left aunde, m 5 m the right, 
and m 5 in both auncles Among 60 
patients with auncular fibrillation and 
rheumatic heart disease, Garvin foimd 26 
cases of mural thrombosis at autopsy 
(43 3 per cent) In a senes of 771 patients 
with all types of heart disease, including 
coronary artery disease, hypertensive heart 
disease, and syphihtic heart lesions, the 
incidence was 34 4 per cent 

In sharp contrast to their frequency m 
autopsy senes is the small number of 
mtra-auncular thrombi diagnosed dunng 
hfe Few have been recognized chmcaUy, 
and stfil fewer roentgenographically 
These thrombi are not an agonal or post- 
mortem phenomenon, they are not the 
tenmnal outcome of auncular fibrillation, 
they are, accordmg to Levme, an important 
cause of an appreaable number of deaths 
(20 per cent), and they nught well be 


amenable to modem anticoagulant treat- 
ment That there is sufficient time for the 
application of such treatment if the diagno- 
sis IS made early is evident from a report 
by Schwartz and Biloon m which signs of 
embohsm occurred in 1919 and death 
ensued seven years later (1926) from 
proved auncular thrombosis Similarly 
one of our own patients who now shows 
roentgenologic evidence of auncular throm- 
bosis and electrocardiographic evidence of 
auncular fibnUation had the first signs of 
cerebral embohsm, leading to temporary 
hemiplegia, m 1931 and signs of pulmonary 
infarction m 1946 

Auncular thrombi are of two kinds, the 
non-occludmg and the occludmg The 
non-occludmg thrombi are those which do 
not impmge on the aunculo-ventncular 
orifice and therefore do not impede the 
flow of blood from auncle to ventncle 
By far the great majonty of auncular 
thrombi are of this type The occludmg 
thrombi are those which, because of their 
size and position, impmge on the valve 
onfice and hmder the flow of blood through 
it They may be pedunculated or com- 
pletely free as loose bodies m the auncular 
cavity The sphencal free clots are the 
so-called baU thrombi 

CLINICAL DIAGNOSIS 

The diagnosis of thrombosis of the left 
auncle can be suspected climcally m 
rheumatic heart disease with mitral steno- 
sis (or in heart failure), particularly if 
associated with auncular fibrillation, on the 
basis of embohzation to the penpheral 
artenes The chmcal diagnosis of an 
occludmg thrombus of the left auncle was 
first made by Ziemsen (1890) in 3 cases 
on the evidence of circumscnbed gangrene 
of the feet, coldness and swelhng of the 
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esxrcimties and absence of pulsation 
m tne large artenes of tne leg Bozzolo 
and Batustini were also able to make a 
diagnosis of occludmg leit auricular throm- 
bosis on e-vndence of disturbance of pe- 
npneral cuculation m patients vnth mitral 
stenosis In one case the feet rrere mark- 
edly c}anotic there rras a necrotic area 
on the outer lover aspect of the tibia and 
the left leg vas numb cold andpamful In 
other cases fBattistnu) there vas either 
cyanotic discoloration of both legs cold- 
ness numbness or gangrene In Lutem- 
bacher s case m vrhich a ball thrombus vas 
lound at autopsy combmed mth mitral 
stenosis and subacute bacterial endocardi- 
tis necrotic spots appeared on the face 
and forearm and the nose became dis- 
colored and black 

The di m cal diagnosis of a non-ocdudmg 
thrombus of the right aunde is a presump- 
tive one based on embohzation of thelungs 
m the presence of cardiac failme particu- 
larly if associated vith auricular fibrilla- 
tion The presumption is strengthened if 
there is no endence of thrombosis of the 
vems of the legs or pdvis 


The clmical diagnosis of an ocduding 
thrombus of the right aunde had until 
recentl}' never been made except at au- 
topsy In lf^44 M'nght and his co-workers, 
reporting a case m which the presence of a 
ball tlirombus in the nglit aunde was 
suspected durmg hfe attempted to formu- 
late a characteristic syndrome I\'e have 
oursehes followed a case to autopsi' in 
niuch a umque clmical finding observed 
before the termmal picture developed was 
the occurrence of c\ anosis of the face, neck 
upper chest hands and fingers when the 
patient was m the recumbent posture and 
Its disappearance m the sittmg position 
This apparently was due to some mobDitv 
of the thrombus, wliicli shifted toward the 
mouth of the supenor \ena cava m the 
aunde m recumbent position so that it 
nartially oeduded the vem and impeded 
the free flow of blood mto the aunde. 
In the sittmg posibon the thrombus hy its 
weight shifted away from the mouth oi the 
vem permittmg it to empt}* freely It 
thus appears that a large intra-lummal dot 
m the nght aunde may m rare instances 
disdose itself chmcallv not only by signs 
of ocdusion of the tncuspid orifice, but also 
by those of intermittent ocdusion of one 
of the great vems m the maimer desenbed. 

ROEXTGEXOGRAPHIC ASPECTS 

Thrombi withm the chambers of the 
heart can be recognized roentgenologicalli 
either by their densitv or by changes m 
the cardiac contour IMien of sufficient 
size, and particularlv when impregnated 
with calcium thev can be identified as 
roimd compact shadows m the nght or lelt 
aunde. Such calcified mtra-auncul^ 
thrombi were observed by Scholz, Besser, 
Schwedd, and Heeren Xon-calafied soft 
mural thrombi are more difficult of demon- 
stration Undue prommence of the ap* 
pendage of the left aunde over an otherwi^ 
flat left cardiac outlme was first desenb 
by Arendt m 1930 as suggestive of throm- 
bus formation At autopsy, m 
the promment segment was found to be 
filled ■with soft thrombotic material 
tified by this earher expenence and stimu 
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lated by the development of eardiac sur- 
gery and more efficient anticoagulants, 
we have again turned our attention to the 
problem of the diagnosis of such soft intra- 
mural thrombi m the living man 

The hterature accumulated m the intenm 
consists of two reports, one Iiy Berk and 
one by Fussl Fussl’s case is of particular 
mterest, as it showed such a marked promi- 
nence of the third left heart segment, be- 
neath the pulmonary artery, that a malig- 
nant neoplasm of the mediastinum was 
diagnosed At operation no tumor was 
found Autopsy revealed left-sided en- 
largement of tlie left auricle due to mural 
thrombi This report not only demon- 
strates the sigmficance of the roentgen 
findmgs, but it also presents one of several 
differential diagnostic possibihties 

The problem is further illustrated b> 
a case which recently came under our 
obsen^ation (Case I) A 66-year-old male 
with chnical evidence of nutral stenosis and 
auncidar fibrillation presented the roent- 
genologic picture seen in Figure 1 The 
heart shadow was generally enlarged, with 
particular enlargement of the right heart 
Along the flattened left border was a 
persistent elevation which we attributed 
to the appendage of the left aunde, which 
was pronunent and showed dimimshed 
pulsation due to the presence of intra- 
auncidar mural thrombi At autopsy (Dr 

1 Davidsohn), the nutral stenosis was 
confirmed, and the left atnum proved to be 
tremendously dilated A large mural 
thrombus was found, measurmg 4 0 X 

2 0 cm , adherent to the medial wall and 
nsmg from it about 1 0 cm 

A second patient, a male 46 years of 
age, came to us with the tentative diagno- 
sis of renal cohc (Case II) The flat film 
and the mtravenous pyelogram gave no 
evidence of a gross kidney lesion Normal 
diodrast clearance of both kidneys was 
noted A postero-antenor film of the 
chest (Fig 2), revealed enlargement of the 
nght and left heart, and agam a particular 
prommence of the thud left arch just above 
the upper demarcation pomt of the left 
ventncle On roentgen evidence, we diag- 
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Fig 2 Case II U B , male aged 46 Enlargement 
of the right and left heart Prommence of the third 
left arch, suggesting appendage dilatation of the left 
auncle and thrombus (non calcified) ivithin the left 
auricle Autopsy findings Chronic rheumatic endo 
carditis aortic and mitral stenosis huge mural 
thrombus filling the left auricle and its appendage 

nosi-d a rheumatic heart, a combined nutral 
and aortic lesion, and postulated the pres- 
ence of auncular fibrillation and thrombus 
formation, m view of the prommence of 
the left auncular appendage We sug- 
gested that the pam in the nght flarik 
nught be due to infarction The presence 
of auncular fibrillation was proved im- 
mediately by an electrocardiogram The 
patient left the hospital and died one 
month later m another hospital The 
autopsy report (Dr A C Twiss) reads, 
m abstract "Chrome fibrous and verru- 
cous endocarditis (rheumatic) of the aortic 
(stenosis) and of the nutral valve Huge 
mural thrombus of the Immg of the left 
auncle and auncular appendage of the 
heart Reeent infarcts m spleen and kid- 
ney, and focal ulceration of the postenor 
leaflet of the nutral valve ” 

A similar roentgen pieture of a pro min ent 
auncular segment alongthe left heart border 
IS seen m Figure 3 (Case III) This patient 
was a 58-year-old male with the first signs of 
cerebral embohzation twelve years earher 
The left border of the dilated heart shows 
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Fig 3 Case UI J S 5S-j ear-old male The 
left heart border shows four well defined subdi\ isions 
The third arch is due to dilatation of the left auricular 
appendage A streak of calcium is visible The esoph- 
agus IS displaced to the left Clinical diagnosis 
Chrome auricular fibnllation First cerebral emboliza- 
tion twehe years earher 

four distinct subdiiisions clearly demar- 
cated in spite of the marked general enlarge- 
ment These are, m order, (1) the aortic 
arch , (2) the puhnonar}’' trunk and artery , 
(3) the left auncular appendage, (4) 
the left ventricle The elevation of the 
appendage of the left auricle suggested 
auncular fibrillation and thrombus forma- 
tion Though no autopsy was available, 
auncular fibnllation was confirmed b)"- the 
electrocardiogram, and the history sup- 
ported our impression of thrombosis 
Our fourth case (Fig 4) is that of a 53- 
year-old female with a histor)^ of rheumatic 
heart disease and chmeal eiudence of mitral 
stenosis The roentgenogram shows the 
well-defined subditnsions of the left heart 
border, and the exaggerated prommence of 
the third left arch representmg the append- 
age of the left auncle Auncular fibrilla- 
tion and thrombus formation were sug- 
gested by the x-ray appearance Auncular 
fibnllation was confirmed electrocardio- 
graphicaUy An infarct is Ausible in the 
left lower lung 


These new cases, added to the few 
prenously reported in the hterature, 
strengthen our opmion that the exaggerated 
prominence of the third left arch of the 
heart outline represents the enlarged ap- 
pendage of the left auncle, and that this 
is particular!)" proimnent in cases where 
auncular fibnllation is combined ivith left 
auncular mural thrombosis The prom- 



Fig 4 Case 1\ E S 53 j ear old female 
defined cbaractenstic subdiinsions of the left heart 
border with the appendage deration unusuallr 
nent. Clinical diagnosis Auncular fibnllation witn 
mitral stenosis, infarct in the left lung base 

mence of the appendage remams elevated 
m such cases even when the left heart con- 
tour is otherwise sagging and flat 

At the time of our flrst observation of 
such an elevated thud segment along the 
left cardiac border, the opmion of roent- 
genologists and pathologists as to the loca- 
tion of the appendage of the left auricle 
mrmtral stenotic hearts was divided, there 
were numerous mvestigators who called 
the segment above the left ventncle the 
“conus segment” and attributed it to an 
enlargement of the outflow tract of the 
right ventncle and elevation of its conus 
portion Many of our modem textbooks 
still favor this opmion Among earher 
observers, we find better agreement as 
to the participation of the left auncle m 
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the formation of this middle segment 
WHiile Groedel attnbuted the elevation to 
the left auricle proper, Assmann held that 
it is only the appendage of the left auncle, 
closely attached to the pulmonar}’- conus, 
which becomes marginal in the posterior 
antenor \new of a mitral stenotic heart 
The position taken by Roesler is that it is 
either the conus portion of the nght ventricle 
or the enlarged left auricular appendage 
which forms the prominence between the 
pulmonary artery and the left ventncle, 
and that sometimes both structures may 
partieipate 

Since the obserA’-ations cited above are 
based on autopsy findings, it seemed impera- 
tive to clear this fundamental question 
by physiological methods apphcable to the 
hvmg K)rmography demonstrates a type 
of wave m the area of the middle segment 
which IS distmctly different from the ven- 
tricular wave The waves are smaller and 
more frequent, but they are mixed curves 
Unless electrokymography is able to sim- 
phfy them and pemut a clearer analysis, 
they are less suitable for demarcation and 
identification of the subdivisions than a 
simple fluoroscopic study 

Of greatest interest and probably of 
deasive value is angiocardiography, as it 
perrmts consecutive filhng and observation 
of the vanous chambers of the heart 
Sussman. obtained angiocardiographic pic- 
tures m which the appendage of the left 
auncle was clearly shown as fo rmin g a sub- 
stantial segment of the left rmddle heart 
outlme Accordmg to him, the conus 
portion of the nght ventncle is far away 
from the left heart border and does not 
form any part m its contour m the antenor 
projection The angiocardiographic find- 
ings thus strengthen our own opmion as to 
the participation of the dilated appendage 
m the formation of the left rmddle segment 
Yet, it should be conceded, and the mcreas- 
mg apphcation of angiocardiography to all 
types of cardiac disease wiU no doubt prove, 
that the marked enlargement of the nght 
heart m late stages of rmtral stenosis and 
rmtral msuffiaency leads frequently to a 
counterclockwise rotation of the heart 



Fig 5 Case V E B , 36 year old female. Chnical 
diagnosis Mitral stenosis and auricular fibrillation 
X-ray film on March 9, 1948, show’s semicircular left- 
sided dilatation of the left auncle Prommence of left 
heart border formed by huge left auncle 

This m turn brmgs the nght ventncle and 
its conus mto greater protmnence and ob- 
scures the left auncular appendage by 
displacmg it backward In such cases 
the place of the appendage segment along 
the left heart border is taken over by the 
nght ventncle and the pulmonary conus, 
and the resulting x-ray picture is that of a 
shallow convexity extendmg from the 
aortic to the ventncular prommence In 
auncular septal defect, Lutembacher’s 
disease, and m cor pulmonale, it is the nght 
ventncle which forms the promment rmddle 
segment and rarely, if ever, is the auncular 
appendage apparent m the postero-antenor 
view 

Another vanation whereby not only the 
appendage but also the left auncle itself 
becomes margmal along the left heart 
border is illustrated m Figure 6 (Case V) 
The segmental left-sided elevation is part 
of a globular shadow which extends far over 
the midlme and displaces the esophagus to 
the nght Fluoroscopic exammation m 
this case led to identification of the dense 
shadow as the left auncle Electrocardio- 
graphic findings were those of auncular 
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Fig 6 Case V Right oblique view showing the 
eccentnc position of the esophagus along the nght 
lateral wall of the dilated Idt auncle In spite of 
maximal auncular dilatation, there is only moderate 
backward displacement of the esophagus (see text) 

fibrillation An infarct is seen in the nght 
lung 

Enlargement of the left auncle occurs 
first m its thm-waUed portion, while the 
appendage, with its stronger spongy mus- 
culature, resists such dilatation for a longer 
time The common picture of the mitral 
stenotic heart is, therefore, enlargement of 
the left auncle backward, usually followed 
after a bnef mterval by enlargement to the 
nght Dunng this tune, the esophagus is 
m close contact with the auncle and is 
therefore also displaced backward and to 
the nght The dilatation may contmue 
m the same duection, reachmg as far as the 
nght heart border, assummg aneurysmal 
proportions In certam cases, however, 
two deviations from this regular sequence 
have been observed (1) The duection of 
the auncular enlargement is m ainl y or 
entirely to the left (2) The esophagus as 
seen in the frontal view is displaced not to 
the nght but to the left 

These phenomena, m the absence of 
deformities of thorax and spme, mdicate 
a modified eccentnc enlargement of the 
left auncle The dilated auncle behaves 


hke an aneurysm, and the duection of its 
spread is dictated by the proportion of 
pressure and resistance (as can be demon- 
strated by pressure upon a filled water bag) , 
its normally concentnc contraction is 
changed into an mefficient, unregulated 
contraction which dnves the blood mass m 
the duection of the least resistance, more 
frequently to the nght, though sometimes 
to the left side As the dilatation pro- 
gresses, the esophagus may either remam 
in contact ivith the sumrmt of the bulgmg 
cone or may slip over to one or the other 
side, as has been demonstrated by Evans 
Figure 6 (Case V) illustrates such a slip of 
the esophagus to the lateral wall of the 
auncle, leading to marked lateral and 
mimmal postenor displacement It is our 
opinion that such a shdmg of the esophagus 
over the summit of the auncular cone can 
easily occur, as the dilatation of the auncle 
is not umdirectional but vanable and fre- 
quently eccentnc 

When the erdargement of the left aunde 
is predormnantly to the left, it is either part 
of a general dilatation which has finally 
extended over the trabeculated part of the 
auncle, or it is a locahzed dilatation of this 
part due to an endocarditis affecting first 
and foremost the tip of the auncle and the 
auncular appendage The French authors, 
Heim de Balsac and Routier, m theu m- 
jection studies of the left auncle, noted 
both types of left auncular dilatation We 
find a similar picture of predormnantly 
left-sided auncidar enlargement character- 
ized as “imusual’' m Roesler's well known 
textbook Here we have a speaal problem 
before us which deserves further mvestiga- 
tion Pathological and anatonucal data 
available at present are insufficient to 
explain fully the mechamsm and the varia- 
tions of the auncular dilatation More im- 
portant for the roentgenologist is the aware- 
ness that a variable sector of the left heart 
border is taken up not by the pulmonary 
artery and pulmonary cone, but by the left 
auncle and its appendage Our observa- 
tions have shown that this occurs partic- 
ularly m the presence of mural thrombosis 
accompamed by auncular fibrillation 
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In rheumatic endocarditis with mitral 
stenosis and auricular fibnllation, mural 
thrombosis tends to occur first in the au- 
ncular appendage since, once auncular dila- 
tation and paralysis occur, the heavy inner 
trabeculation of the pectinate network acts 
as a mesh upon which the static blood 
deposits thrombi These thrombi grow by 
apposition, but remain fnable They de- 
generate, ivith fat and cholestenn deposits, 
they may calafy and may produce emboh 
The anatormcal situation is somewhat 
different m the right auricle This auncle 
has the great veins as “safety valves” 
and IS, therefore, less capable of the ex- 
treme enlargement of the left Aneurys- 
mal massive dilatation of the left auncle 
(with a wall thickness of 1 0 mm ) and 
erosion of the spme have been observed in a 
rheumatic heart , not, however, of the nght 
auncle In contrast to the left auncle, it is 
the trabeculated area which dilates first m 
the right auncle (Schwedel) , the smooth- 
waUed body follows later No character- 
istic deformity has yet been observed 
The task of identifying thrombi, if not 
calafied, has been too much for our present 
methods 

There remains the explanation of a rather 
puzzhng problem In two to three m- 
stances we found a particularly promment 
left auncular appendage in apparently 
normal persons Roesler reports that 
“excessive enlargement of the left auncular 
appendage of unknown etiology is a very 
rare condition ” The answer, we beheve, 
IS given by Levme m a discussion of Gar- 
vm’s paper, m which he states that auncu- 
lar thrombosis supervened in a patient of 
his with a normal heart but with auncular 
fibrillation Therefore, whenever the roent- 
genologist reports a particularly marked 
prominence of the auncular appendage, 
even m an apparently healthy person, the 
possibihty of auncular fibrillation and 
thrombus formation should be considered 

CONCLUSIONS 

Not only calcified thrombi but also soft 
mural thrombi can, under certam con- 
ditions, be recognized m standard x-ray 


pictures of the heart Undue prominence 
of the left auncular appendage is frequently 
due to thrombus formation in the left 
auncle It is a sign that the appendage 
area partiapates m the dilatation of the 
auncle and is frequently accompanied by 
auncular fibnllation 

An intermittent postural supenor vena 
cava syndrome is descnbed as a sign of 
possible value in the diagnosis of mural 
thrombosis in the right auncle 

Note In the Bullelm of the Amencan College 
of Surgeons for January 1949, the first two opera- 
tions on the left auncular appendage as a prophylac- 
tic measure for recurrent emboh are reported The 
operations were performed by Dr John L Madden, 
of the Long Island College of Mediane 

Mount Sinai Hospital 
Chicago 8, 111 
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SUMARIO 

Diagndstico de la Trombosis Intraauncular en el Vivo 


En las radiografias comentes del cora- 
z6n, pueden reconocerse, no tan s61o trom- 
bos calcificados, sino tambien, en aertas 
condiaones, trombos panetales blandos 
La exagerada prominencia del apendice 
auncular izqmerdo se debe frecuentemente 
a formaadn de trombos en la auricula, cons- 
titUA’-endo un signo de que la zona apendi- 


cular partiapa en la dilatacion de la aun- 
cula y yendo frecuentemente acompanada 
de fibnlaaon auncular 

Como signo de posible valor en el diag- 
ndstico de la trombosis panetal de la 
auricula derecha, describese im sindrome 
postural intermitente de la a ena cava 
supenor 





Pulmonary Metastases of Pseudo-Adenomatous Basal-Cell 

Carcmoma (Mucous and Salivary Gland Tumor) 
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M UCOUS AND sall^ ary gland neoplasms 
comprise a diverse group m respect 
to sites of origin, clinical evolution, histo- 
logic pattern, and degree of malignancy 
In the literature, one of tliese tumors bears 
a multiplicity of names basal-cell car- 
cinoma intli cylindromatous transforma- 
tion, basaloma, cylmdroma, adenoid cystic 
epithehoma, adenocarcmoma, pseudo-ade- 
nomatous basal-cell carcinoma, and others 
At the University Hospital (University of 
Miehigan) this tumor, whose most prom- 
ment feature consists of tubular or cord 
structures made up of cuboidal epithehal 
cells identical with the cells of basal-cell 
caranoma, is designated as pseudoadeno- 
matous basal-cell carcinoma 

In Ahlbom’s monograph, (1) most of the 
neoplasms of this histologic type are classed 
as semi-mahgnant or mahgnant Local 
invasion, regional lymph-node metastases, 
and remote metastases (chiefly pulmonary) 
have been reported Both the primary 
tumor and the metastases have been de- 
scribed by Ahlbom as having “a sedate 
course” chmcally This observation re- 
gardmg the metastases appears, however, 
to be based on the evolution of those m the 
regional lymph nodes Little information 
is available on the chmcal course of pul- 
monary metastases except for a smgle case 
reported by one of the present authors m 
1942 (2) Smce then, additional patients 
with pulmonary metastases have been seen 
and followed These cases present an 
essentially uniform chmcal pattern which 
merits emphasis from the pomt of view of 
the natural history of the neoplasm Lack 
of knowledge m this respect may lead to 
error m the management of the disease 
Review of the records at the Umversity 


Hospital, from 1930 to date, disclosed 25 
cases of pseudo-adenomatous basal-cell 
carcmoma The sites of ongin were as 
follows palate 3, parotid 3, lacnmal 
gland 2, submaxillary sahvary gland 1, 
paranasal sinuses 6, nasopharynx 3, oral 
part of the tongue 4, pharyngeal porbon 
of the tongue 1, elsewhere m the oral 
cavity 2 Pulmonary metastases were dis- 
covered by roentgenographic exammation 
m 5 (20 per cent) of the pabents 

As a result of the confusion which has 
existed m the classificabon of this tumor, 
parbcularly m the earher years, cases may 
have been lost Indeed, 22 of the 25 cases 
have been diagnosed smce 1936 Because 
of this, one may argue that 20 per cent is 
too high an inadence figure On the other 
hand, 7 pabents did not have chest roent- 
genograms, so that pulmonary metastases 
may have been overlooked (as will become 
apparent from the discussion to follow) 
Furthermore, m the remaimng 13 with neg- 
abve chest roentgenograms, the examma- 
bons covered a penod of five years in one 
pabent, two and three-quarter years m 
one, eleven months m another, six and 
two months, respecbvely, in 2 more In 
8 pabents, only a smgle exammabon was 
done In 6 of the 8, the interval between 
onset of the disease and roentgenography 
was two years or less With a neoplasm 
which may pursue a course protracted 
over years, such early and mcomplete 
roentgenographic recordmg of the appear- 
ance of the lungs would not disclose the 
true incidence of pulmonary metastases 
It appears probable that metastases in the 
lungs occur relabvely frequently This is 
m accord with the statement by Ackerman 
and del Regato (3) that this “type is par- 
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Fig 1 Case I A Aug 3,1936 Pulmonary metastases from pseudo adenomatous basal-cell carcinoma of the 

pharyngeal part of the tongue discovered nine jears after the first admission Xo pulmonary symptoms 
B May 8, 1940 This roentgenogram i\as made three years and nine months after A The metastases have 
increased in size and number but are still asymptomatic 


ticularly prone to give pulmonary metas- 
tases ” 

Abstracts of the case histones of the 5 
patients with known pulmonary metas- 
tases are presented 

Case 1 ® G W , a t\lute male, age 57, was first 
seen June 2, 1927, with a mass in the pharyngeal 
part of the tongue Treatment with small doses of 
radium (surface application and interstitial radon 
seeds) was without effect On Apnl 11, 1929, the 
lesion was destroyed by electrocoagulation Seven 
years later, Aug 3, 1936, the patient was admitted 
with a large recurrent mass in the base of the 
tongue, ivith bilateral cervical metastases (5 cm in 
diameter) , dysphagia was present Chest roentgen- 
ograms (Aug 3, 1936) showed large pulmonary 
metastases (Fig lA) Roentgen therapy was given 
through right and left neck fields (6X8 cm ), 
cross-finng the pnmary tumor (200 kv , h v 1 0 9 
mm copper, 50 cm distance) Treatment extended 
from Aug 10 to Sept 9, reaching a total of 2,600 
r (in air) per field Progressive decrease in the 
size of the neoplastic foa followed 

On Feb 16, 1938, the patient was asymptomatic, 
the hngual lesion was one-half its original size, and 
no cervical metastases were detectable Chest 
films at this time showed some increase in the pul- 
monary involvement, 900 r was given to each of 
four chest fields, at the rate of 300 r per day to one 
field, without significant effect 

On May 6, 1940, the patient was re admitted with 
pain in the right leg, of three months duration, but 
no symptoms referable to the throat or lungs Exam- 
ination showed extension of the primary lesion into 


the floor of the mouth Roentgenograms showed a 
metastasig in the upper part of the nght femur, and 
the chest films (three and three quarter years after 
the first chest examinaUon) showed increase in num 
ber and size of the pulmonary lesions (Fig IB) 
The osseous metastasis was treated to dimimsh the 
pain (600 r to each of three fields, 15 X 15 cm-' 
in three dajs) 

The pahent reported bj letter, on Sept 30, 1910, 
that his pain had disappeared He died on May 
8, 1941 

Pathological Diagnosis Pseudo adenomatous 
basal-cell carcinoma. 

Comment Pulmonary metastases are 
known to have been present m this patient 
smee 1936, four and three-quarter years 
prior to death At no tune were pulmo- 
nary symptoms present The large size o 
the metastatic lesions at the tune of theu 
mitial discovery and the slow rate of growth 
durmg the subsequent course suggest they 
had been m existence for several 
prior to 1936 Fourteen years elapsed 
between the patient’s first adrmssion an 
his death, it is probable that pulmonary 
metastases were present for almost half o 
this period 

Case 2 M G , a white female, age 33, had a left 
parotid tumor in 1935 The first exasion was ^ 
formed in 1937 Recurrences were exased in 
and 1943 The patient was admitted to 
Umversity Hospital for the first time on Jan > 
1945, with an extensive recurrence in the left paro 


’ Previously reported July 1942 (2) 
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Fig 2 Case 2 A Jan 10, 1945 Two small pulmonary metastascs are present in the right lung One is 
projected on the low er margin of the anterior part of the right si\th nb , the other is projected onto the anterior 
part of the nght second nb This roentgenogram was made ten years after the appearance of a pseudo adenoma- 
tous basal-cell carcinoma in the left parotid gland No pulmonary symptoms 

B Jan 22 1948 This roentgenogram, made three years after A shows many pulmonary metastases but no 
pulmonary symptoms were present 


region, this was cxased radically on Jan 16, 1945 
Chest films of Jan 10, 1945 (Fig 2A) showed two 
small metastases in the nght lung, there were no 
pulmonary symptoms 

The patient returned on Jan 19, 1948, with recur- 
rence in the left parotid area and with preauncular 
and left cervical lymph node metastases Two 
fields, an uppier and a lower, each 9X7 cm , were 
used to include the entire region of involvement 
A dose in air of 3,500 r was given to each of the two 
fields from Jan 26 to Feb 17 (the same physical 
factors as in Case 1) The masses were consider- 
ably reduced in size by the time irradiation was 
completed, the pabent has not yet returned for 
post-treatment examinabon Chest films of Jan 
22, 1948, three years after the imbal exanunabon, 
showed many bilateral pulmonary metastases 
(Fig 2B) , no pulmonary symptoms were present 

Pathological Diagnosis Pseudo adenomatous 
basal cell carcinoma 

Comment In this patient, asympto- 
matic pulmonary metastases are known to 
have existed for three years The neo- 
plasm has been present for thirteen years, 
but the patient remains m a relatively fair 
state of health The pulmonary lesions 
appeared approximately ten years after the 
onset of the disease 


Case 3 A G , a white female, age 63, was ad- 
mitted to the University Hospital on Feb 19, 1948, 
with a history of mulbple evasions of a tumor involv- 
ing the nght supenor maxillary region As far as 
could be determined, the first operabon had been 
done at least fifteen years before, the last evasion 
of a recurrence was performed in the latter part of 
1947 Examinabon showed subcutaneous neo- 
plasbc infiltrabon in the nght maxiUarj’^ region adja- 
cent to the nose, extension throughout the nght 
infra-orbital region and upper part of the cheek, 
and invasion of the nght temporal fossa Roent- 
genograms of the faaal bones showed clouding of 
the nght antrum and destrucbon of the zygoma. 
The chief complaint was pain in the nght side of the 
face 

Between Feb 10 and March 19, 1948, a dose of 
3,200 r (in air) was delivered to a 10 X 6 cm nght 
lateral field and 3,000 r to a 6 X 6 cm nght antenor 
maxillary field (physical factors as descnbed else- 
where) One month later the pabent was free of 
pain and parbal reduebon of the neoplasbc infiltra- 
tion was demonstrable 

Pathological Diagnosis Pseudo adenomatous 
basal cell caranoma 

Chest films of Feb 9, 1948 (Fig 3B) showed 
numerous metastases in each lung, though no pul- 
monary symptoms were present at this bme and the 
general condibon of the pabent was good In 
September 1940, a subtotal tiiyroidectomy was done 
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Sion of a pseudo-adenomatous ba’eal r-pli roentgMogram was made at least se\en years after the first esa 
are present one m the neht costonhrpmp upper maxillarv region Two small metastases 

nb ^so pulmonarv st-mptoms ' ^ Project^ onto the antenor part of the left seventh 

are present but^the niade seten tears and four months after A Manv metastases 

lesions noted in A ^ ® pulmonary st mptoms The largest metastases are at the sites of the 


at the I niversiu Hospital because of thiTotoxicosis 
associated with an adenomatous thiToid ’ A routine 
chest film (Fig 3 A) made preoperatit eh (Sept ^3 
1940) was reported as negative for pulmonart dis- 
ease but retnew of the film showed a small metas- 
tasi^s in the lower left lung field and another in the 
nght costophremc sulcus In the 194S films the 
Ingest of the manv puhnonart lesions are found at 
these two sites The interval between the two 
chest e\aminat3ons was approvimatelv sev en and a 
third \ ears 


Comment PithnonarA- metastases are 
mown to have been present m this patient 
for at least seven and a third 3 ^ears Al- 
though the lesions now are numerous, the 
patient has no pulmonar)^ S5Tnptonis and 
^ m fair health The disease has existed 
for af least fifteen years 

^ female, age 36, was ad- 
mitted to the L mv ersitv Hospital on Sept ^5 1944 
vnth a historv of painful swelling of the left lacnmal 
g and for two weeks On Oct 2, 1944 the lacnmal 
gland tumor was removed On Feb S 1946 be 
caure of recurrence, an exenteraUon of the contents 
of the left orbit was done On Alav 17, 1947 sev- 
eral smaU recurrent nodules were e-xcised from the 
orbital nm. MulUple small recurrent nodules were 
found in January 194S, on the lateral orbital nm 


extending out on the temple From Jan 27 to 
Feb 13, a single field (6 X 6 cm ) over the left orbit 
and adjacent temple receiv ed 4,300 r measured m 
air (same phvsical factors as in the previous cases), 
some regression was apparent dunng the courre of 
irradiation The paUent has not vet returned 
for post- treatment examination 

PatJioIogical Diagnosis Pseudo-adenomatous 
basal cell caranoma 

Throughout the interv al from the first admission 
on Sept 25, 1944, to the last observation on Feb 
13, 1948, this patient had no pulmonarv sjTnptonis- 
The first x-rav exanunation of the chest, SepL 25, 
1944, which was a routine admission photofluoro- 
gram, was negative Another photofluorogram 
made on Jan 6, 1946, showed a pulmonarv metas 
tasis in the nght lower lung field, questionable 
lesions were present elsewhere (this 35 mm film was 
not satisfactorv for reproduction) On hlav 17, 
194( , chest films (Fig -LA) showed multiple bilateral 
metastases which, bj Jan 12, 194S (Fig 4B), had 
increased in size and number (See Addendum, p 
385) 

Comment Asymptomatic pulmonary 
metastases have been present for two years, 
the lesions appearmg sixteen months after 
the chnical onset of the tumor The dura- 
tion of the disease, so far, is almost three 



Vol 03 


ls'lETASTAsr;s or Pseudo-Adenomatous Basal-Cell Carcinoma 


383 



Fig 4 Case 4 A May 17, 1947 Many bilateral metastases are present but the patient is asymptomatic 
The primary tumor iias a pseudo adenomatous basal cell carcinoma of the left lacrimal gland An admission 
photofluorogram, made Jan 6, 1946 (one year and five months before this film), showed a single small metastasis in 

the lower right lung field , , „ j 

B Jan 12 1948 This roentgenogram made two years after the initial photofluorogram and eight months 
after A shows increase in size and number of the pulmonary lesions but the patient still does not have pulmonary 
symptoms 


and a haK years, the patient is m fan- 
general condition 

Case 5 O W , a white female, age 49, was 
admitted to the Umversity Hospital on Jan 4, 
1932, with a history of a tumor of the region of the 
nght maxiUa, which had been removed surgically 
seven years before, the operation was followed by 
radium treatment on three occasions Recurrence 
appeared in the nght side of the mouth in November 
1931 The condition was deemed inoperable, and 
some x-ray treatment was given in February and 
March 1932, and repeated in June 1932, this pro- 
duced no significant regression Following a three- 
day course of x-ray treatment, a partial resection of 
the nght maxilla was done on Dec 28, 1932, three 
weeks later 140 mg of radium in three capsules were 
packed into the cavity for an exposure of 2,800 mg 
hr Numerous examinations up to January 1935 
failed to show any recurrence 

Palhological Dmgtwsis Pseudo adenomatous 
basal-cell caranoma 

On Jan 9, 1934, because of abdominal pain, \- 
ray examination of the colon was done Dunng the 
fluoroscopic part of this procedure, multiple large 
pulmonary metastases (up to 4 cm diameter) were 
seen, chest films confirmed this observation At 
this time, the patient had no pulmonary' symptoms 


(The size of the metastases and their slow rate of 
growth, as shown by subsequent events, indicate that 
they had been present for some time, possibly several 
years ) On the next check-up exanunation, Feb 
26, 1934, for the first time the patient complained 
of some shortness of breath on exertion and a hacking 
cough These symptoms were stiU present at the 
last examination, on Jan 21, 1935, and had increased 
moderately in seventy The cough was fairly well 
controlled by simple medication The last chest 
roentgenogram was made on Dec 18, 1934, and 
showed moderate increase in the size of the lesions 
No additional information is available regarding 
the climcal status of the patient until the time of 
death She died elsewhere on Jan 3, 1937 (three 
jears after the pulmonary metastases were dis- 
covered) of a pulmonary hemorrhage Cachexia 
was listed on the death certificate as a contributory 
factor Postmortem examination showed no evi- 
dence of recurrence at the primary site The nght 
lung was completely replaced by metastatic car- 
cinoraa Four-fifths of the left lung was occupied 
by metastases Metastases were present in bron- 
chial and mediastinal Ijmiph nodes, pleura, spleen, 
and liver 

Comment From the first operation to 
death, twelve years elapsed The dura- 
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tion of the neoplasm pnor to the operation 
IS unknoivn As}’mptomatic puhnonarv 
metastases of large size were accidentally 
discovered nme years after the first exci- 
sion These lesions were under observ^ation 
eleven months after discover}^ dunng 
which time they mcreased only moderatel}”^ 
m size This suggests a duration of several 
years prior to discover}’- Of the fiT e 
pa-bents presented, this is the sole one 
exhibitmg pulmonary symptoms The pa- 
bent died as a result of the pulmonar}’- 
mvolvement, but it is of mterest that al- 
most three years elapsed between the onset 
of pulmonary symptoms and death, clearly 
mdica-bng the sluggish rate of growth of 
the lesions ^ 

DISCUSSION 

The pseudo-adenomatous basal-cell car- 
cmoma, m common ivith other members of 
the mucous and sahvar}'- gland group of 
neoplasms, may pursue a course protracted 
over many years Four of the 5 cases pre- 
sented showed a duration of over twelve 
years, 2 patients being still ahve thirteen 
and fifteen years after the onset of the 
disease The umque feature of this tumor 
rests on the fact, demonsbated by these 
5 patients, that the chmcal course may ex- 
tend over a period of yerrs even though 
pulmonar}^ metastases e-vist 

In 2 patients (Cases 2 and 3) the pul- 
monary metastases appeared ten and eight 
years, respecbvely, after the onset of the 
disease Although the precise date of 
appearance of pulmonary lesions is not 
known m Cases 1 and 5, a fair assumpbon 
is seven to eight years after the disease 
began In Case 5, pulmonary metastases 
were found sixteen months after the chmcal 
appearance of the tumor, evidenby the 
neoplasm was more aggressively mahgnant 
than m the other 4 pabents 

The pulmonary metastases of this neo- 


’ In addition to the 5 patients presented here, one of 
us (I L ) has seen 2 patients with pseudo adenomatous 
basal-cell carcmoma m consultation m whom pul- 
monary metastases could be traced back for five years 
on chest roentgenograms Both patients were free of 
pulmonary symptoms In each patient advanced re- 
current neoplasm rras present at the primary site 


plasm present two staking and important 
features Symptomabc indication of then- 
presence appears late or not at all At no 
time in the four and tliree-quarter years 
that pulmonar}’- metastases were known to 
be present in Case 1 did any chmcal mani- 
festation appear In Cases 2, 3, and 4, 
metastases have been present m the lungs 
for three, seven and a third, and two 
years, respecbvely, and the pabents are 
ahve and sbll free of pulmonary symptoms 
In Case 5 pulmonar}’- lesions were problably 
present for several years before cough and 
dyspnea developed 

The second feature is the sluggish rate of 
growth of the pulmonar}’- metastases 
Comfortable, asymptomabc existence may 
contmue for years after they appear, as 
shoum by Cases 1, 2, 3, and 4 In Case 5, 
m w’-hich dyspnea and cough appeared only 
when the lesions reached a large size, the 
slow grow’th rate is emphasized by the fact 
that the lesions did not kill the patient 
until three years after symptoms appeared 

The lessons to be learned from the point 
of mew of chmcal management of this dis- 
ease are tivo Awareness of the poten- 
bahty of metastasis to the lungs will 
sbmulate the chmaan to look for such 
lesions by roentgenographic examination 
even though S}’mptoms are lackmg and the 
patient is in good condition Secondlyi 
and this is probably the most important, 
the discover}' of pulmonary metastases 
must not be mterpreted as mdicating an 
early or rapidly fatal outcome The ex- 
perience reported here m 5 cases dearly 
shows that years of asymptomabc and com- 
fortable existence are compabble ivith the 
slowly gro-wmg pulmonary lesions Above 
aU, attempts to exercise conbol over the 
primary tumor or even to eradicate it 
should not be abandoned soldy on the 
basis that pulmonary metastases have 
been found In many mstances, this wm 
prove to be a serious rmstake that may 
lead to death from the primary lesion, 
whereas the lung metastases rmght not 
have kiUed the pabent for several years 
Conbary to what may be expected m most 
mahgnant tumors, the appearance of pm- 



Vol 53 


MrxASTAsns or Pscxioo-ADnNOMATOus Basal-Ccll Carcinoma 


385 


monar}’’ metastases of the pseudo-adeno- 
matous basal-cell caicmoma does not 
necessanly constitute an immediate ter- 
mmal manifestation of the disease 

summary 

Five cases of pseudo-adematous basal- 
cell carcinoma (mucous and sahvarj'^ gland 
tumor) with metastasis to the lungs 
are reported The endence presented 
suggests that this neoplasm metastasizes 
relatively frequently The growth rate 
of the pulmonary metastases, hke that of 
the pnmary tumor, is slow, and the patient 
may be asymptomatic for years Unless 
chest roentgenograms are made, the pul- 
monary lesions ivill be overlooked Unhke 
most mahgnant tumors, the development 
of pulmonary metastases of this neoplasm 
does not necessanly presage an early fatal 
outcome 

Addendum to Case 4 Since submission of this 
article for publication, the patient has been seen on 


two subsequent occasions, in August 1948 and June 
1949 Episodes of coughing with chest pain had 
developed (tw'o years and eight months following the 
first demonstration of pulmonary metastases) 
These simiptoms had increased somewhat when the 
patient was last seen and some dyspnea had ap- 
peared Chest films made in August 1948 showed 
increase in size and number of pulmonary metas- 
tases No evidence of local recurrence was present, 
but a node showing metastatic neoplasm was excised 
from the neck during the 1948 observation No 
regional lymph node involvement could be detected 
on the patient’s 1949 visit 

Department of Roentgenology 
University Hospital 
Ann Arbor Mich 
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SUMARIO 

Metdstasis Pulmonares del Caremoma Basocelular Seudoadenomatoso (Tumor de las 

Gldndulas Mucosas y Sabvales) 


Describense 5 casos de caranoma baso- 
celular seudoadenomatoso (tumor de las 
gldndulas mucosas y sabvales), con metas- 
tasis pulmonares En 2 las metdstasis se 
presentaron a los diez y ocho anos, respec- 
tivamente, de la imciacidn de la afecadn 
pmnana En los otros 3 no se conocla la 
fecha precisa de la apancidn de las lesiones 
pulmonares, pero parece que fu6 ocho o diez 
anos despu6s de la apancidn del tumor pn- 
mitivo Tres enfermos se hallaban to- 
davia VIVOS a los tres, siete y dos anos, res- 
pectivamente, del descubnmiento de las 
lesiones metastdticas del pulmdn De los 
otros 2, uno vivi6 hasta cuatro anos y 
nueve meses y el otro hasta tres anos des- 


pues de observarse la neumopatfa S61o 
en 1 de los 5 pacientes habia sintomas impu- 
tables a la invasidn pulmonar 

Los datos presentados denotan que el 
caremoma basocelular seudoadenomatoso 
metastatiza con relabva frecuenaa El 
desarrollo de las metdstasis pulmonares, 
lo imsmo que el del tumor pnmano, es 
lento, y el enfermo puede permanecer asm- 
tomdtico por anos enteros A menos que 
se obtengan radiograffas tordcicas, las le- 
siones pulmonares pasardn desap ercibidas 
En contraposicidn a lo que sucede en la 
mayoria de los tumores malignos, la forma- 
ci6n de metdstasis pulmonares no augura 
forzosamente un desenlace letal temprano 



Fictitious Polyps as Seen in Double- 

Contrast Studies of the Colon' 

R D MORETON, M D , C A STEVENSON, M D , and C W YATES, M D • 

Temple, Texas 


T he first recorded use of air studies 
of the colon was in 1896, when Becher 
made roentgenograms of the stomach and 
isolated loops of the large intestine after 
fiUmg them with lead acetate solution as 
well as mflatmg the bowel with air (11) 
Followmg this, various phases of the tech- 
mc were described In 1909 Groedel 
recommended the bismuth clysma About 
the same time Haenisch developed the 
trochoscope, forerunner of the present day 
horizontal fluoroscope (2) 

Barium solution replaced bismuth salts 
as an opaque material about 1911 Grow- 
ing appreciation of mucosal pattern \ns- 
uahzation, stimulated by the work of 
ForsseU and others, led to the technic of 
combmmg the simple opaque enema with 
m]ection of air Between 1911 and 1923 
such names as Rieder, Haenisch, Schwarz, 
Stierlm, Groedel, Case, George, Carman, 
and Sampson are assoaated with the meth- 
ods then at hand (11) 

In 1925 Fischer described his combined 
method of barium enema and injection of 
air (3) This method has been used and 
modified by many, Berg and Schwarz tak- 
mg the lead m Europe, with Weber and 
Gershon-Cohen deserving the most credit 
for popularization of the procedure m this 
country 

It IS the purpose of this paper to present 
roentgenograms of some colons studied by 
the double-contrast method, m which 
shadows resembhng true polyps m every re- 
spect were visuahzed, but were found on 
later exammation to have disappeared, 
or to have shifted m theu position to an 
extent that they could be elunmated as 
representmg true polyps Weber (10) 
states that, “it is probable that polypoid 
lesions 2 cm or less m diameter will almost 


always elude most careful roentgenoscopy 
or at least leave the examiner m an inse- 
cure state of mind regarding the reliability 
of his interpretation ” Gershon-Cohen 
points out that limitations of the routine 
barium enema are due to mabihty to pal- 
pate portions of the colon, mabihty to fill 
the colon completel}’-, and the impossibility 
of demonstrating early mucosal changes 
such as polyps, adenomas, ulcers, and can- 
cer Double-contrast studies are often the 
only means of demonstrating these small 
lesions (4) It is m such small shadows, 
necessitating double-contrast examination, 
that we are pnmanly interested in this dis- 
cussion 

Because these shadows are not pro 
duced by true polyps, and to avoid con- 
fusmg them with “secondary polyps" 
which develop on the healmg inflamed 
mucosa of cliromc ulcerative cohtis and 
are often referred to as “pseudo-polyps, 
we shall refer to them as “fictitious" polyps 
of the colon (1) In re\newmg the htera- 
ture relative to studies of the colon, we 
have found no reference to such shadows 

The consideration of this condition was 
brought forcibly to our attention in 1942 by 
the followmg case 

Case I A middle-aged white woman presented 
herself at the Scott and VTiite Clinic for exannna^ 
tion, complaining of ‘ bleeding from the rectum 
She had passed both bright and dark blood Proc 
toscopic exammation revealed internal and externm 
hemorrhoids, as well as multiple rectal polvps Mul- 
tiple shadows demonstrable in the colon b> double 
contrast study were also interpreted as pol> ps (Fig 
lA) The patient was seen bj a surgical consultant 
and the rectal polyps were removed by fulguration 
She was advised that a colectom^ might be requirM 
and was instructed to return in about three months 
for re exaimnation This second exanunation, wim 
the same technic as the first, showed the colon to be 
entirely normal above the proctoscopic le\el (Fig 


1 From the Scott and White Clinic Temple, Texas Accepted for publication in September 1948 
Fellow in Radiology Scott and White Clinic 
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Fib 2 Case II A Double-contrast study producing the picture of diffuse polyposis of the colon in a patient 
not properly prepared for ^amination C Re exan^ation after proper preparation, revealing complete absent 
of confusing shadows A double contrast study of the colon m a proved case of nnlWincc '^°senM 

show the similarity of the picture to A ^ polyposis (B) is reproduced to 


IB), and subsequent examinations at six-month inter- 
vals have failed to reveal any pathologic changes 
Dunng the course of further questionmg it was found 
that the patient had taken mineral oil daily by mouth 
over a long penod of tune pnor to the first examina- 
tion This suggested the possibihty of the fictitious 
polyps being actually oil globules 


Since this expenence, we have been on 
the alert for such shadows and have found 
them to occur not infrequently We 
were further encouraged to report this 
condition by an mtermst (12) who re- 
cently had a patient who stated that she 
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Fig 3 Case III A Double-contrast study of the colon showing multiple non opaque shadows simuhtiog 
polyps B Absence of polyp like shadows on re cxaminntion 




had been cured of polyps in the colon by 
medical treatment 

At this point, we would like to state 
that we d sagree with those who do not con- 
sider laxatives and enemas necessary prepa- 
ration for a thorough examination of the 
colon As stated elsewhere (8), our only 
contraindications to purgation are severe 
diarrhea, severe intestmal hemorrhage, 
and acute or subacute obstruction Some 
of our colleagues do not feel that purgatives 
are necessary and others believe that the 
social level of the patient is a factor to be 
considered (9) 

To illustrate the necessity for thorough 
cleansmg of the large bowel pnor to ex- 
aimnation and to show the importance of 
re-exammation before arriving at a final 
diagnosis, we are presenting histones of a 
number of patients 

Case 11 A middle aged while woman, from the 
so-caUed “elite level of soaety, was referred to our 
department for examination of the colon for sus 
pected polyposis On entering the examining room 
she stated that she had been to a party the evening 


before, hanng had excellent hors d’oeuvres an 
champagne Her refemng doctor had told her she 
need not take castor oil, but she had had some ene- 
mas tliat morning Double contrast studies of the 
colon presented the picture of diffuse pobfios^ 
(Fig 2A) Re-exaimnation after thorough an 
proper preparation, two da\ s later, revealed a 
tive colon above the proctoscopic level (Fig - h 
much to the relief of all concerned 

Case HI A 29-year old white woman re^sterefl 
at the Scott and WTute Clinic, Aug IS, 
plaining of bemg “run down and weak ” 
revealed excessive fatigue, constipation, and ba 
ache, dating from childbirth six years previous ' 
The patient had been taking laxatives resist \ 
usuall} mineral oil The only significant 
physical exammation was a retroversion of 
uterus Proctoscopic examination showed a 
polyp at 13 cm This was removed and fouu 
measure 5 mm in diameter Double-con 
studies of the colon rex ealed multiple non opaQ^ 
shadows m the bowel (Fig 3A) It was ^ 
that these rmght represent oil globules, so 
examination was requested Though the ^ 
technic was employed, there was no evidence o 
shadows previously noted (Fig 3B) , 

Case IV A 54-year-old white woman register 
at the Scott and White Clinic on Nov 7, 
plaining of “hurting in the chest, cough, and 
heart beat ” Her onty gastro mtestmal comp si 




of the descendmg colon 

showing absence of shadows C, and D Re examination of colon. 
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Fig 6 Case V A Double-contrast study revealing non-opaque polyp like shadows in the 
B Localized area of descending colon showing polyp like shadows m better detail CandD Absence or s 

on re examination 
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was llie necessarj daily use of laxatives Furtlier 
questioning reiealcd tliat she had had black stools 
for tlie preceding week, with no historj'' of causative 
medication Phx^sical examination was essentially 
negatii e Colon examination by the double con- 
trast metliod re\ ealed multiple rounded shadow’s in 
the descending colon (Fig 4A and B) These were 
suspected of being fictitious polyps and re examina- 
tion w’as suggested The second examination re- 
\ ealed no endence of the shadows seen in the earlier 
film (Fig 4C and D) 

Case V A 29-j ear old Mexican physician regis- 
tered at the Scott and White Climc on June 17, 1948, 
his chief complaint being rectal hemorrhage. His 
first hemorrhage, of red blood, had occurred in 1943 
In IMay 1947, he passed black stools for two days 
and went into shock from hemorrhage. Physical 
exammation w’as essentially negative Internal and 
external hemorrhoids were found on proctoscopic 
examination Fluoroscopy showed a duodenal 
ulcer Double contrast examination of the colon re- 
vealed four non-opaque shadows in the descending 
colon which might represent polyps (Fig 5A and B) 
A repeat exammation was carried out the next daj' 
and the shadows were no longer present (Fig 5C and 
D) Again, it was felt that these were fictitious 
polyps 

Case VI A 42-year-old white man was seen at 
the Scott and VTute Clmic on Dec. 10, 1947, com- 
plaimng of "stomach trouble,” His history was m 
keeping with peptic ulcer Physical examination 



Fig 6 Case VT A Double contrast study revealmg 
a smgle polyp-hke shadow m the descending colon B 
Re examination the following day, showmg absence of 
shadow 



Fig 7 Case VH 




cue uiaiai transverse 
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Fig 8 Case VIII A Double-contrast study revealing a polyp-lAe sbadoiv with pedicle attached to the 
transverse colon B Rotation of the patient from the prone to the supine position brought about a change w 
the unattached portion of the poljTi hke shadow, while the attached end of the “pedicle" remained unchanged 
C Re-examination the folloning day, by the same technic, was entirely negative in both the prone and supine 
positions 


was negative Proctoscopic e\amination rev ealed a 
polyp at 22 cm , 8 mm in diameter Double-con- 
trast examination of the colon revealed a single 
shadow in the descending colon (Fig 6 A) Re- 
examination the next dav showed no pathologic 
change (Fig GB) The previous shadow was no 
longer present 

Case A 51-} ear-old white man presented 
himself at the Scott and VTute Clinic on June IG, 
1948, for general examination His chief complaint 
was headaches He had suffered from indigestion 
and constipation but bad passed no blood in his 
stools A general examination was essentially nega- 
tive A double-contrast study revealed a shadow 
m the transv^erse colon which might be a pol} p (Fig 
7A) A second examination w'as earned out the 
following day, using exactl} the same procedure, and 
the shadow in question was not present (Fig 7B) 
Agam we were deahng with a fictitious pol} p 

Case VIII A 4G-v ear-old white woman regis 
tered at the Scott and VTute Clinic, INIa} 15, 1948, 
complaining of rectal bleeding of one } ear duration 
The blood was usuaU} bnght red, but occasionally 
dark. Bleeding was not always associated with 
bowel movement The patient w as a chronic laxa- 
tive taker She had had hemorrhoids removed on 
two occasions Ph} sical and proctoscopic examina- 
tion rev’^ealed abdominal scars from previous surger} , 
hemorrhoids (grade I), and an anal fissure A double- 
contrast study rev ealed a pol} p-like shadow with a 
rather long pedicle in the distal transverse colon 
(Fig 8A and B) Re-examination was earned out 
m a similar manner the next da} , and the shadow 
was not present (Fig 8C) It is believ ed that the 
confusing shadow in this case, as m Case VII, was 
probably due to a mass of undigested fibers in the 
colon (7) 


DISCUSSION 

In a senes of 2,013 colon examinations 
the effectiveness of vanous forms of prepa- 
ration was studied In this senes 267 
double-contrast exammations were per- 
formed The indications for these were 
(1) unexplained anemia, (2) blood m 
the stool, not othennse explamed, (3) a 
history of polyps, and (4) further study 
of previously found lesions for more detail 
Of the 267 colons studied by the double- 
contrast method, 63 (23 5 per cent) showed 
fictitious polyps It was found that the 
occurrence of these shadows was affected 
by diet, type of laxative admmistered, and 
type of lubneant used on the enema-tip 
A complete report on these factors m rela- 
tion to fictitious polyps is in preparation 
In a majority of cases the polyp-hhe 
shadows could be differentiated from true 
polyps by changes in size, shape, and posi- 
tion, as demonstrated in supme and prone 
projections In many mstances, re-ex- 
amination was the only definite means o 
differentiation 

SUJIMARY 

1 Eight mstances of fictitious polyps 
are presented, with illustrations showing 
their similanty to true polyps 
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Fictitious Polyps of tub Colon 
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2 These were encountered in 23 5 per 
cent of 267 double-contrast studies of the 
colon 

3 Thorough preparation, including 
adequate purgation, is required for proper 
examination 

4 Re-e\ammation is recommended for 
confirmation in all suspiaous instances 

5 The diet immediately pnor to e\- 
anunation, the type of laxative used m 
preparation of the patient, and the type of 
lubncant employed on the enema-tip 
have a noticeable effect on the occurrence 
rate of fictitious polyps 

Scott and WTute Clinic 
Temple, Tc-xas 
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SUMARIO 

Los Falsos Pdlipos segiin se Observan en los Estudios de Doble Contraste del Colon 


En 63 de 267 casos en los que se hiaeron 
estudios de doble contraste del colon, obse- 
vdronse imdgenes semejantes en todos sen- 
tidos a las de los pdhpos verdaderos, pero 
que al reexammar con la misma t^cnica, o 
habian desapareado o cambiado de posi- 
ci6n a tal pimto que podia excluirse el diag- 
ndstico de pohposis A esas imdgenes se 
las denomma “falsos p6hpos,” para diferen- 
ciarlas tanto de los p6hpos verdaderos como 
de los Uamados “seudopdhpos” que se for- 
man en la mucosa en vias de cicatnzacidn 
en la cohtis ulcerada crdnica 


Comunicanse 8 casos, demostrando la ne- 
cesidad de la preparacidn adecuada para el 
examen, mcluso el empleo de laxantes y 
enemas, y la importanaa del reexamen para 
la confirmaadn de los casos sospechosos 
Descubndse que la ocurrenaa de falsos 
pdhpos se ve afectada por la ahmentaadn 
mmediatamente antes del examen, la clase 
de laxante usada en la preparaadn del en- 
fermo y la clase de lubneante empleada en 
la cdnula de la jermga El papel desem- 
penado por esos factores constituye el tema 
de un trabajo por pubhear mds tarde 



New Method for Roentgen Anatomical Study of the Skull* 


LEWIS E ETTER, M D 
Pittsburgh, Penna 


A n understanding of the details of the 
anatomy of the skull as shoivn in 
roentgenograms is attended by many diffi- 
culties because of the confusmg multi- 
phcity of hnes and shadows To meet this 
problem it seemed reasonable to attempt a 
roentgen anatomical dissection of the skull 
by disarticulating the component bones 
and makmg separate films of each in van- 
ous standard projections in order to deter- 
nune exactly what features it contributed 
to the complete picture Such a method 
of analysis is qmte simple, as we are able, 
when deahng with only one bone, to iden- 
tify defimtely the anatomic features in the 
individual roentgenogram, if need be by 
affixing a lead marker to any questionable 
pomt. Then, if one makes a film of the 
skull with the bone under study removed, it 
IS readily apparent what parts are missmg 
and certam features contnbuted by other 
bones can be more readily idenbfied Fi- 
nally, when a fihn of the whole skull is made, 
with the part in question restored, one can, 
by comparison with the film of the smgle 
bone, pick out the exact features it contrib- 
utes and thus clanfj'' previously confusmg 
structures With tius completely detailed 
film as a guide, it is possible to correlate 
known structiues with those shown roent- 
genographically m the hinng subject It is 
beheved that this method of roentgen anal- 
3 ’'sis of the bones of the skull will help to 
clarify some clouded anatomical pomts and 
pronde a means for correlatmg proved ana- 
tonucal features with doubtful shadows on 
the roentgenogram 

In order to illustrate clearly and label 
the anatomical features delmeated by the 
above system of stud}’', a new method of 


mounting ivas developed This consists of 
cutting out from the black background of 
the film the silhouette of the part under 
study and gluing this to a piece of cleared 
film in order to give room for lettering 
This method obnates use of overlays, refer- 
ence letters, and numbers mth accompany- 
ing legends Such a film can then be 
photographed for prints, as m the accom- 
panying illustrations, or shdes may be 
made By placing the films between two 
sheets of plexiglas and binding t lese with 
mountmg tape, permanent moimts for 
study and exhibit purposes can be pre- 
pared 

One of the most interestmg bones of the 
skuU for a study of this kind is the sphe- 
noid It IS m the ver}’’ center of the cramum 
and enters mto practically all roentgeno- 
graphic views If we place it m the posi- 
tion it would occupy m the skuU m the 
Waters projection for filming the maxillar}^ 
smuses, some stnking features are seen at 
once (Fig 1) The superior orbital fissure 
with the foramen rotundum at its lower ex- 
trenuty is showm, and the foramen ovale at 
the junction of the base of the spme with 
the lateral pterygoid plate The diagonal 
hne seen m the lateral portion of the orbit 
is shown to be a cross-section of the squa- 
mozygomatic surface of the greater wmg of 
the sphenoid bone In Figure 2, with this 
bone removed, all the features descnbed 
above are tmssmg, and hnes and shadows 
caused by other bones can now be sepa- 
rated Replacmg the sphenoid bone and 
making another view m the same projec- 
tion (Fig 3) make possible integration of 
the mdixndual components found in the 
smgle bone Fmally, m Figure 4 of the 


* Read by title at the Thirty-fourth Annual Xleeting of the Radiological Society of North Amenca, San Frai^ 
CISCO, Calif , Dec 5-10, 1948 An exhibit, under the same title, was also presented at the meeting This tvor 
has been aided by a grant for research from the Sarah Mellon S^ fe Foundation of Pittsburgh 

* Roentgenologist, W estem State Psychiatric Institute &. Chnic, University of Pittsburgh Medical Center, 
Pittsburgh, Penna 
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Roentgen Anatomical Study of the Skull 
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living subject, many points can be onented 
in the light of the foregoing dissection 
Needless to say, not all the landmarks are 
clearly shown on any one film, some being 
better for one or anotlier detail 

Similar stud)'’ of the sphenoid placed m 
the position it assumes in the verticosub- 
mental or basal -view shows some unsus- 
pected features (Fig 5) Witli lead strips 
m place, the crescentic curve of the cerebral 
surface of the greater wing of the sphenoid 
bone IS seen to coincide with the lateral 
margins of the lesser ivings, fomung one 
contmuous line This line constitutes the 
antenor wall of the middle cramal fossa 
The orbital surface of the greater wing runs 
diagonally lateralward and fonvard, form- 
ing the posterior margin of the sphenomax- 
illary fissure The sphenoid smuses are 
clearly depicted and their close relationship 
■with ethmoid cells, from which they can- 
not be separated, is seen When a film of 
•the skuU IS made ■with the sphenoid re- 
moved(Fig 6), it is apparent how much is 
nussmg, and the features of this projection 
contnbuted by other bones are clearly ap- 
preciated It will be noted that the orbital 
surface of 'the zygoma projects backward 
and medialward to jom with the corre- 
spondmg orbital surface of the greater wing 
to form a contmuous line, the posterior 
margm of the inferior orbital fissure This 
is best sho'wn m Figure 7, -with the sphenoid 
replaced Here the sphenomaxillary fis- 
sure IS clearly sho'wn between the postero- 
lateral surface of the maxiUa and the orbital 
surface of the greater wing On compan- 
son of the mdi-Yidual components developed 


m the foregoing studies, most of the ana- 
tomical details can be analyzed m the film 
of the living subject (Fig 8) 

A study of the sphenoid bone in the occip- 
ital projection is intnguing Here some 
quite unpredicted features are seen (Fig 
0) The rather small sphenomaxillary sur- 
face IS projected do'wnward as a shghtly 
exaggerated pyranud and could easily be 
mistaken for the tip of the mastoid process 
of the temporal bone This sphenomaxil 
lary surface forms the postenor margm of 
the inferior orbital fissure In Figure 10, 
with the sphenoid removed, features con- 
tributed by other bones, particularly the 
frontal, are weU shown With the sphe- 
noid replaced (Fig 11), the pomts above 
descnbed are seen, particularly the spheno- 
maxillary surface and infenor orbital fis- 
sure The lesser ■wings are also noted to 
contribute considerable density to what is 
ordinarily thought of as only the petrous 
pyramid of the temporal bone FmaUy, 
in the roentgenogram of the h-vmg skull m 
the ocapital view (Fig 12), the anatomical 
landmarks above descnbed can be located 
and their relationships thoroughly under- 
stood 

It IS beheved that this method of study of 
roentgen anatomy of the skuU is of value 
for clearly labehng films for classroom m- 
struction and demonstration, and that, by 
disarticulating the several bones and fihn- 
mg them separately, great help is furmshed 
m disceimng exact anatonucal relation- 
ships 

Pinewood Farm 
Warrendale, Penna 


SUMARIO 

Nuevo M6todo para el Estudio Roentgeno-Anatdnuco del Crdneo 


La t6cmca propuesta pemute obtener 
una comprensi6n mejor de los detalles de la 
anatomfa del crdneo segfin los revela la 
radiografia, consisbendo en desarticular 
los huesos componentes y hacer radio- 
grafias separadas de cada uno en las pro- 
yecaones comentes En esas pelfculas 
pueden identificarse las caracterfsticas ana- 


tdrmcas de cada hueso, en tanto que las 
radiograffas del crdneo, despu4s de retirar 
los huesos, mostrardn qu6 partes del cuadro 
complete faltan y revelardn mfis clara- 
mente aertas caracterfsticas aportadas por 
otros huesos For fin, cuando se obtiene 
una radiograffa de todo el crdneo, con las 
partes que faltaban repuestas, se puede, por 
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comparaa6n con las radiografias de los 
huesos separados, distmguir las caracteris- 
ticas exactas que aportan, pomendo asi en 
claro tejidos antes confusos Tomando por 
guia esta radiografia detallada completa, es 
posible correlaaonar tejidos conocidos con 
los revelados por la radiografia en el sujeto 

VIVO 


Para fines de ensenanza y de exhibia6n, 
puede recortarse la silueta de la parte en 
estudio del fondo negro de la pelicula y 
engomarse en un trozo de pelicula aclarada, 
con una mscnpadn adecuada 

Van adjuntas ilustraciones de un estudio 
del esfenoides con la tdcnica descrita 


» 





Calcification in Sympathoblastoma (Neuroblastoma)^ 

F B MANDEVULE, M D 
Richmond, Va 


I N A PREVIOUS paper (S) on pnmary 
neoplasms of the sympathetic nervous 
system, more particularly the sympatho- 
blastoma or so-called neuroblastoma, we 
mentioned that calcification m the tumors, 
if noted on the roentgenogram, may be 
helpful as an aid m preoperative diagnosis 
This was merely re-emphasizing an ob- 
servation made in the hterature by nu- 
merous pathologists, radiologists, and chm- 
cians Recent experiences suggest this to 
be advisable 

In 194-7, Murray and Stout (9) described 
the distinctive characteristics of the sym- 
pathicoblastoma cultivated tn vitro and 
showed that tissue culture as a method of 
exammation can be very helpful m ques- 
tionable cases One of their senes of 8 
cases (Case 5) was that of a six-year-old 
boy with a mediastmal mass projectmg mto 
the nght pleural cavity It pushed the 
trachea forward and the arch of the azygos 
vein downward The child died three and a 
half months after operation “Micro- 
scopically the tumor was made up of 
sympathicoblasts which formed a con- 
siderable number of pseudorosettes and 
was extensively necrotic It was found m a 
mediastmal node and mvolved a partly 
calcified sympathetic ganghon ” Calcifica- 
tion was also found imcroscopicaUy m the 
adrenal of a five-year-old female chdd, by 
Bendixen and Lamb (1) Bergstrom (2) 
reported congemtal neuroblastoma with 
multiple skin nodules and calcification 
Chandler and Norcross (4) showed calcifi- 
cation on the x-ray film of the chest of a 
boy aged six years Bothman and Blank- 
stem (3) found calcification along the spine 
m a five-year-old white gul with an 
adrenal tumor Holmes and Dresser (5) 
report autopsy observations of calcification 
m adrenal neuroblastomas Lederer (6) 


discovered a case roentgenologically in the 
left adrenal of a gul of four and a half 
years Defimte calcification was seen by 
Mahsoff (7) on x-ray films showmg a large 
left adrenal mass in a fourteen-year-old 
colored gul Parsons and Platt (10) re- 
ported calcification in 2 of 6 cases of ab- 
dominal neuroblastoma Both patients 
were white, one a male aged two and the 
other a female of six years In a stillborn 
seven-month fetus studied by Potter and 
Parrish (11), necrosis with calcification was 
present m the tumor 

Startz and Abrams (12) found a globular 
partly calcified mass m the upper lobe of 
the right lung on an x-ray film of the chest 
of a colored child Theu report emphasizes 
the importance of keeping sympathoblas- 
toma m mind m the differential diagnosis of 
chest tumors, more particularly when 
calcification is present ‘ 

One of 3 cases reported by Wolbach and 
Morse (13), on section of various nodules, 
showed necrotic tumor tissue with many 
small gntty areas Wollstem (14), in a 
report of 9 cases of neuroblastoma, de- 
scribes a tumor 18 cm long, 11 cm wide, 
and 37 and 27 cm m cucumference show- 
ing many yellow points of calcification, 
some so hard they grated agamst the 
knife 

Wyatt and Farber (15) presented 40 
cases of neuroblastoma, with calaum de- 
posits present in 6 mstances, varying 
roentgenologically from fine uniform stip- 
phng m the center to irregular confluent 
shadows of mcreased density throughout 
the tumor 

CASE REPORT 

A colored boy, aged two years, was admitted to 
the outpabent pediatnc clmic because of a head 
cold, non-producbve cough, and loss of appebte of 
several days durabon He had been subject to colds 


1 Accepted for publicabon in July 1948 
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Fig 1 Anteropostenor retrograde pyelogram of left a. 

Pier 0 r t dotmnol svmnat»i^t.t 

Fig 2 Lateral retrograde pvelosrram n^MKiL ®y™P»“ODlastoraa 

men Single arrows outline a non-adrenaf pelvis, in the extreme postenor abdo- 

ommal sympathoblastoma anterior to the kidney 
since birth Physical examination rev^ealed a firm fioi^i u 

non-tender mass the size of a small Eraoefniit m iho Hemoglobin was 11 gm , tlie red blood cell 

left hypochondnum The mother, Sn question^ 3,000,000, and the u hite cell count 12 GOO, with 

said that she had noticed this slowly erowinv mp^= polvmorphonudears, 2 per cent eosino 

since the age of four months There had ^ ^ basophils, and 32 per cent Ijanpho 

tenderness, pam, or discomfort 

Intravenous pyelograms with diodrast <!hmvBd . " as surgicallj removed bv an antenor 

sahsfaotnnr fiin-,_ snowea transoentonpal Q r\rv**r»rt T i- ^11 Al^ 


pam, or discomfort 

Intravenous pyelograms with diodrast shmvpd . " as surgicallj removed bv an anteno 

satisfactory' filling of both renal pelves and raliep anspentoneal approach It was u ell encapsulated 
Anteropostenor and lateral views fPivs 1 nnd 91 *^0 the left kidney and adrenal APcroscopi' 

showed an oval mass 13 5 cm m henTbt 7 ’ sections reviewed by numerous pathologists showed 1 


^th, and 9 5 cm m depth, antenor to^the fk^Tned" 
^tenorly placed left renal pelvis and SS’ 
vcral areas of calcified deposits were noted 

roentgenograms (Fii"""i 

definitely toward tin» — r ™“S ''®s 


Recover^r was une\entful, and one 3 ear later 
examination, including a chest film, showed no re 
currence of the tumor 

The patient u as re-admitted to the hospital two 
} ears later at the age of four y ears Three weekf 

Dnor tn vt-- ai 1 1 MtiaTl 


roentgenograms (Figs lands) The ma« Jater at the age of four y ears Three week 

definitely toward the antenor and lower asnpci ^®‘^^'Ssion the mother had noticed a smal 

left kidney Fluoroscopy and films with thp r i ^ quarter, movable but firm, on tin 

ffled by banum enema showed displacement antenor afadommal wall m the line of the operatic 

left side of the transverse colon antenorlv and d ^ hver, kidney's, and spleen were noi 

ward b^ the mass A dia^osis 5 ioimd 

toma was favored by the roentgen denart-ma Hiest film and laparotomy showed no thoracic oi 

against D'^ihns’ tumor, on the basis of the ^ *’^tra-abdominal recurrence or metastases The 

tion, but the fact that the tumor was nnt ir, small tumor m the abdommal wall was coinpletel\ 

adrenal brought sharp cnticism of this onimnn fr- ^ ^«sed Microscopic exaimnation showed it to be a 
theclmiaans pinion from benign neurofibroma Macroscopically it measured 

Urmary studies showed albumin 2 nhis n ~9 ™d ^^^40xi5cm and resembled a desmoid of the 
blood cells and 0-4 white blood cells per high power Blood, unne, and serologic tests were 
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Fig 2 A Film obtained twenty to tbuty seconds after B B The pantopaque has been almost completdy 
removed by the vems The last traces are leaving the mtervertebral veins 


and Kahn tests negative The cerebrospnal fluid 
showed 5 white blood cells and 3,500 red cells, 
the Wassermann reaction was negative, the colloidal 
gold curve 0000000000 

Lmnbhr myelography was done The opaque oil 
was injected in the fifth interspace and revealed a 
large filling defect on the nght of L-5 The pan- 
topaque was seen to leave the spinal canal through 
the venous plexus in the area, and within three min- 
utes the greater part was gone Fluoroscopy of 
the chest at the time revealed no evidence of opaque 
oil there, and later films of the abdomen showed no 
evidence of oil in the pelvis or abdomen 

The patient was operated on, and a moderate 
amount of adjacent lamina on the nght side was 
rongeured away Immediately underlying the first 
sacral root was a large mass consisting of nuclear 
matenal which had extruded completely through 
a hole in the annulus fibrosus An inasion was made 
into this mass of hermated matenal, following which 
it was removed in its entuety with the grasping 
forceps The hole in the annulus was then enlarged, 
the disk space was curetted, and all available nuclear 
matenal was removed The hgamenta flava were 
then removed between L-4 and L-5 on the nght 
side, and exploration was undertaken Normal 
anatomical relations existed here Articular facets 
between the 4th and 5th lumbar segments were 





Fig 3 Film showing narrowmg of the lumbosacral 
disk 
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cleared of their cartilage by means of a curiTd osteo- 
tome and curette, and the bony surfaces were fresh- 
ened The spinous processes of the 3rd and 4th lum- 
bar vertebrae vere removed and used as grafts, 
wedging the facets firml} The bone in the sacrum 
was qmte thin and the surgeon was unable to place 
the sacrum and 5th lumbar ^ertebra but the\ were 
found b) the facet wedges Chips of bone were 
placed on the left side, but the right w as a\ oided due 
to the large swollen neiwe root at L-5 The wound 
was imgated and closed wath No 40 cotton. No 
60 cotton was used for the skin A. waterproof 
dressing was applied 

The postoperative course was une\ entful, and the 
patient was dismissed from the hospital nineteen 
days after surgerj , wearing a back brace She w as 
completely free of pain, and sensation had returned 

DISCUSSION 

The mtravasation of the interv^ertebral 
veins in this case occurred along the course 
of the puncture hole of the needle The 
internal vertebral venous network is 
drained by a senes of intervertebral veins 
which accompany the nerves through the 


interv'ertebral foramina These intener- 
tebral veins open externally into the lumbar 
vems in the lumbar region and mto the 
lateral sacral vems m the sacral region 
Figures 1 and 2 show the drainage through 
the mtervertebral vems, most hkely empty- 
mg mto the lateral sacral veins The 
lateral sacral vems dram mto the ascending 
lumbar \ems and thence mto the infenor 
vena cava 

As w as noticed m the laboratory study of 
the spinal fluid, the tap was bloody, but the 
flmd later appeared clear, and at the tune 
of the mjection of the pantopaque it ivas 
thought that there was no endence of 
blood Fluoroscopic exammation of the 
chest at the time that the opaque oil was 
bemg absorbed mto the venous system 
showed no evidence of it filtenng out into 
the lung The patient suffered no 21 
effects and no reaction was noticed 

450 Sutter St 

Saa Francisco 8, Calif 


SUMARIO 

Intravasaadn Venosa Durante la Mielografia 


El caso comumcado es de mtravasaadn 
en las venas mtervertebrales en el curso de 
una mielografia pantopaca La mtravasa- 
a6n oburnd a lo largo del trayecto del agu- 
jero de la puncidn por la aguja El exa- 


men fluoroscdpico del tdrax en el momento 
en que se absorbia el aceite opaco en el sis- 
tema venoso no revel6 signos de mflltracidn 
en los puhnones El enferrao no expen- 
mentd efectos adversos 





Multiple Venous Thrombosis and Visceral Carcinoma 

A Case Report^ 

ARTHUR W PRYDE, M D 


S ECONDARY manifestations of primary 
disease elsewhere m the body are fre- 
quent One of the less commonly recog- 
mzed of these is multiple venous throm- 
bosis assoaated with visceral carcinoma 
In an excellent article, Sproul (4) reiuews 
the findings m 4,258 consecutive autopsies 
with particular reference to venous throm- 
bosis He foimd that carcinoma was the 
most common cause of thrombosis of veins 
of the neck, abdomen, pelvis, and extremi- 
ties Caranoma of the bod)^ and tail of 
the pancreas was the most common pri- 
mary lesion, with carcmoma of the stomach 
and lung next m order but appreaably less 
m frequency Of the caranomas of the 
body or tail of the pancreas, 31 3 per cent 
had associated widespread venous throm- 
bosis Except in one case, neither m- 
flammation nor mvasion of vessels by 
tumor tissue could be found as a cause of 
the thrombosis 

Haward (2), m a review of 2,903 nec- 
ropsies, found 70 cases of fatal venous 
thrombosis Middle ear disease was first 
among the primary conditions, with 14 
cases, and cancer of various organs was 
second, with 12 mstances Thomson (5) re- 
ports 2 cases, one associated with cancer of 
the pancreas and one of unknown ongm, 
and James and Matheson (3) describe 2 
cases, assoaated, respectively, with car- 
cmoma of the stomach and of the lung 
Cooper and Barker (1) state that the 
thrombosis assoaated with cancer is char- 
acterized by relatively httle mflammation, 
which aids m distmgmshmg it from re- 
current idiopathic thrombophlebitis This 
climcal differential point also carries over to 
the miaoscopic findmgs m biopsies of 
affected vems 


The assoaation of multiple venous 
thrombosis and visceral carcmoma is not 
new Trougseau (6) as early as 1865 
placed much emphasis upon it and de- 
scnbed several cases, of which the foUowmg 
IS more or less characteristic 

“Some years ago one of the professors of the 
Faculty of Medicine had symptoms of simple ulcer of 
the stomach Several physicians had been con- 
sulted, and as they found no tumor in the region of 
the stomach, they were disposed to regard the vomit- 
ing as symptomatic of simple ulcer Soon after this, 
I learned that the professor had phlegmasia, where- 
upon I unhesitatingly declared that he would sink 
under advancmg cancerous disease, the rapid prog- 
ress and fatal issue of the case proved my diagnosis to 
be correct” 

Trousseau further states 

"So great, in my opmion, is the semeiotic value of 
phlegmasia m the cancerous cachexia, that I regard 
this phlegmasia as a sign of the cancerous diathesis 
as certam as sangumolent effusion into the serous 
cavities 

"In the cachexiae, as I have told you, there exists 
a speaal crasis of the blood, which, irrespiective of 
mflammation, fa\ors mtravenous coagulation ” 

In the case to be reported here, the 
prunary lesion was a pulmonary carcmoma 
of alveolar type 

CASE REPORT 

A 41-year-old white male who worked as a carder 
of wool had been well until Chnstmas of 1946, when 
pam developed m the left calf, followed by swelling 
of the left foot and ankle, with recovery in two 
weeks One month later, Jan 28, 1947, he had a 
sudden sharp pain in the left lower chest, followed by 
cough and some hemoptysis, which was attributed to 
a pulmonary infarct On Feb 9, sweUmg of the 
neck occurred and two days later sw ellin g of the 
nght shoulder and arm, with a palpable “cord” on 
the lateral surface of the right arm Full recovery 
ensued m two weeks The patient then returned to 
work and felt well About the middle of March, his 


1 From the Department of Radiology, Hospital of the 
cepted for publication m July 1948 


University of Pennsylvania. Philadelphia, Penna 


Ac- 


413 




Fig 1 Admission chest roentgenograms of a patient with multiple venous thrombosis found at autopsy to 
a carcinoma of the left upper lobe of the lung Note the vndening of the upper mediastinum on the right, 
wth a d^sity extending downward, laterally, and forward The nature of this density, uhidh shifted in position 
(Fig 3A), was never explained even at autopsy It may have been due to atelectasis 




Fig 2 A body-section roentgenogram showing a 
nodular density just above the right mam stem bron- 
chus, which was found at autopsy to represent enlarged 
nodes wath a necrotic center The roentgenogram sug- 
gests narrowang of the bronchus to the lower lobe, but 
at autopsy no abnormality was found 

face and neck began to show progressive swelhng, 
soon accompanied by purplish discoloration of the 
lateral chest wall bilaterally 
The patient was admitted to the University of 


Pennsylvania Hospital on April 2, 1947 At that 
time, his face, neck, and each entire arm showed a 
non-pitting brawny swelling of the soft tissues 
Veins of the involved region were dilated, including 
the retinal veins The sj mptoms were those due to 
the swelling, namely, difficiilty m swallowing, tight 
ness in the throat, and a stuffy nose. 

The venous pressure m both arms was consider 
ably elevated, the artenal pressure, on the 
hand, was normal and equal bilaterally Blood 
Kolmer and Kline tests were negative, the tubercu 
Im reaction was 1 plus Routine blood counts w^ 
normal except for a persistently elevated eosinop i 
count of from 10 to 34 per cent The sedimentation 
rate was elevated The unne was negative except 
for a transient pyuna. Routine blood chemistry 
studies, sputum tests, urography, and roentgen ex 
aimnation of the gastro intestinal tract gave norm 
findings , 

Roentgenograms of the chest on admission (Fig ) 
showed a widening of the superior mediastinum ^ 
an area of density extending from the htlus into 
lower nght lung field Dunng the subsequent 
months these changes showed only slight increase 
degree, accompanied by a sbght to moderate bilat 
pleural effusion, mainly on the nght Labora oiy 
study of this pleural fluid was essentially negative 
Body-section films (Fig 2) showed a ^ 
density above the nght mam stem bronchus, w t 
was believed to represent a tumor 
Bronchoscopy showed no bronchial 
intnnsic lesion Study of aspirated bronchial se 
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Fig 3 A Roentgenogram made eighteen days before death Compared with the appearance in Fig 1 there 
has been peripheral migration of the density in the right lower lung field A shadow has appeared m the left 
apex with a questionable rarefied center, found at autopsy to be an alveolar carcinoma with central cavitation 
B Roentgenogram made one day before death, showing bilateral pleural effusion with extensive parenchymal 
changes, found at autopsy to be due to edema and radiation reaction The tumor m the left apex has enlarged 


tion with the Papanicolaou stam was negative for 
tumor cells A biopsy of seveial enlarged matted 
left aMllary nodes showed non-specific lympha- 
demtis 

After bed rest, heparm, and dicumarol therapy, 
the swelling of the face, neck, and arms lessened over 
a penod of several weeks, although there developed a 
tender thrombosis of the left popliteal vein After 
study of the case, it was believed by some that, in ad- 
dition to the apparent multiple venous thrombi, a 
tumor in the mediastinal region was probable. 
Roentgen therapy (200 kv p ) was given through 
multiple portals Approximately a 2,500 r tissue 
dose was dehvered to the supenor mediastinum and 
also to each supraclavicular fossa. These treatments 
covered a penod of two months and were followed by 
questionable improvement. 

In July, after three months hospitalization, the 
patient was discharged, somewhat improved, only to 
be readnutted three weeks later with a tender throm- 
bosed vein in the right popliteal space. 

Chest roentgenograms on readmission (Fig 3A) 
showed the parenchjTnal shadow m the nght lower 
lung field to lie more penpherally , a small amount of 
flmd was present m each costophrenic sulcus, and 
new areas of parenchymal density had appeared in 
the left apical and basal regions Shortly after ad- 
rmssion there was a nse of temperature to 102 de- 
grees Fever persisted, and a month later the 
swelhng of the face, neck, and arms increased 
rapidly, accompamedbyparoxysms of acutedyspnea 
Hematemesis developed and death ensued 


A roentgenogram (Fig 3B) taken on the day before 
death showed considerable increase m the pleural 
fluid and parenchymal changes A rarefied area m 
the left apical density was suggestive of a cavity 
At autopsy an alveolar-type pulmonary caranoma 
was found in the left apical region, contammg a 
cavity 4 cm m diameter Metastases were present 
in nodes from the nght axilla and the root of the neck 
on the left The supenor vena cava contained a large 
canalized thrombus showing active fibroblasbc pio- 
hferation and several nests of tumor cells similar to 
those in the lung, it extended downward and nearly 
occluded the onfice to the right atnum Sections of 
the nght mtemal jugular, nght femoral, and popliteal 
veins contained thrombi which, except for those m 
the pophteal veins, were well organized , aU showed 
canalization Fibroblastic proliferation was prom- 
inent in these thrombi and inflammatory change was 
not present to any great extent, although numerous 
Ijmphocytes surrounded vascular channels at one 
point in the supenor vena cava It was difiBcult to 
classify these changes under the two classifications 
given by Cooper and Barker (1) differentiatmg be- 
tiveen idiopathic migratory thrombophlebitis and 
those secondary to carcinoma Evidence of gross 
inflammation of the vems was shght or absent 
Sections taken from each lobe of the lung showed 
radiation reaction No explanation was found for the 
increased density m the nght lower lung field (Fig I) 
Large lymph nodes with a necrotic center formed the 
nodular density just above the nght mam stem 
bronchus (Fig 2) The left pleural space contained 
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1,500 c c of straw-colored fluid and the nght con- 
tained 2,500c c 

SUmiARY 

1 The occurrence of multiple venous 
thrombosis m assoaation with visceral 
carcmoma, especially of the tail and body 
of the pancreas, is not uncommon 

2 A case is reported, with autops)^ 
findmgs, of a chmcally mdefimte carcinoma 
of the lung with multiple venous throm- 
bosis 

Note This case has been placed in the collection 
of the Army Institute of Pathology Negative No 
218015 

Atomic Bomb Casualty Commission 
A P O 24S, San Francisco, Calif 
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SUMARIO 

Trombosis Venosa Multiple y Cctrcmoma Visceral Histona Clfiuca 

Una de las menos frecuentemente re- 
conoadas mamfestaciones sectmdanas de 
una afecadn pnmana en otra parte del 
cuerpo es la trombosis venosa multiple aso- 
ciada a caranoma visceral, sobre todo del 
cuerpo y cola del pdnereas En el caso co- 
mumcado, la asociacidn era con carcmoma 
pulmonar de forma alveolar Los signos 
elfmeos del tumor eran imprecisos Su pre- 
sencia fud comprobada en la autopsia, que 
reveld ademds trombos en las venas cava 
superior, yugular mtema derecha, femoral 
derecha y poplltea 



Congenital Reduplication of the Esophagus 

I Report of a Case' 

RALPH C FRANK, M D , and LESTER W PAUL, M D 
Madison, Wis 


O N OCCASION, a case of such ranty is 
seen that its inclusion in the litera- 
ture IS indicated For this reason an ex- 
ample of partial reduplication of the esoph- 
agus IS being reported, together with a bnef 
summar}’' of the hterature on the subject 

CASE REPORT 

W A , a 10-j ear-old white boy, was admitted to 
the State of Wisconsin General Hospital on Sept 22, 
1941, complaining of “trouble in swallowing” 

The family histon was negative for congenital 
malformations or other significant disease In ad- 
dition to tlie usual exanthemata, the patient, at the 
age of eight, had a six w eeks illness characterized by 
moderate fever, a stiff neck, back, and legs, and 
severe headache, but no conimlsions, twitchings, or 
paralysis His physician made a diagnosis of 
meningitis Recovery was complete Physical and 
mental development were entirely normal 

During his ^th year the patient began to expen- 
ence dysphagia, particles of food becoming lodged in 
his throat At such times the particular item of food 
would descend no farther nor could it be regurgitated, 
and it was necessary for the physiaan to force the 
obstructing food into the stomach with a rubber 
tube. Following this procedure the patient would be 
asymptomatic, but imtil it had been performed he 
would be unable to swallow even water 

Sucih incidents occurred only once or twice a year 
Occasionally the patient was able to “work it up” 
himself He learned to chew his food well and to 
dnnk large amoimts of fluids A 3 ear and a half be- 
fore entry, he found that \omitmg induced im- 
mediately was successful m bnnging up the offending 
food 

Following an appendectomy in August 1941, he 
vtas unable to swallow for three daj's and was then 
reheved of symptoms temporarily after vomiting a 
cupful of “brown and bloody” matenal Early re- 
currence of dysphagia, however, forced turn to adopt 
a hquid diet For a week prior to entry he had been 
bothered by regurgitation and reswallowmg after 
most meals, symptoms that had occurred rarely in 
previous years 

The child was bnght and co operative, well de- 
veloped, and fauly well nounshed, without acute 
symptoms The only positive finding by physical or 


^ From the Department of Radiology, 
era] Hospital, Madison 6, Wis 



Eig 1 Oblique view of the esophagus, September 
1941 when the patient was ten years old The two 
channels and their communications at either end are 
clearly shown The break in the banum shadow in the 
smaller channel is an artefact due to incomplete filling 
at the time the exposure was made 

laboratory examination was a mild anemia (hemo- 
globin 75 per cent) 

An upper gastro-mtestmal senes on SepL 22, 1941, 
revealed a bifurcation of the mid esophagus for a dis- 
tance of about 13 cm The banum mixture de- 
scended normally to the point of bifurcation, di- 
vided, and then descended through both channels 
There appeared to be a moderate predominance in 
function of one channel, and its lumen was somewhat 
greater m diameter than the other In the lower 
thorax they reunited into a single structure which 
entered the stomach in normal fashion (Fig 1 ) The 
stomach and duodenum were normal Immediate 
gastnc emptying was satisfactory 

The patient was discharged on SepL 26, 1941 
Surgery^ was to be considered at a later date 


AccepterSKmrrr^^^^^^^ Wisconsin 
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Fig 2 Appearance of the esophagus m May 1948, 
approximately seven years later There is further 
disparity in size between the two channels, and it was 
difficult to obtam roentgenograms showing all of the 
smaller tract completely filled at any time It was 
patent throughout its length but most of the barium 
mixture passed through the larger tube 


Nothing further was heard of the case until May 1, 
1948, when, at our request, the patient returned for 
re examination Growth and development had been 
normal and the only complaint was occasional mild 
dysphagia controlled rather easily by thorough 
mastication and minor attention to diet Radio- 


graphic examination again demonstrated the esophag- 
eal bifurcation At this time, however, there was 
more dispanty in size betiveen the two channels, one 
being noticeably larger than the other and appar- 
ently hanng assumed most of the burden of convey- 
ing material from the upper to the lower esophagus 
(Fig 2) 


COMMENT 

References to doubling of the esophagus 
are not infrequent Moms (7) states that 
it may be in part either double or absent, 
and Cunmngham (2) lists doubhng in part 
of its course among the chief anomalies of 
the organ Vinson (9) remarks that the 
esophagus may be dupheated completely 
Yet actual case reports of the anomaly are 


so infrequent that it must be considered the 
rarest of congemtal esophageal malforma- 
tions 

Information was sought from several in- 
dividuals whom we thought might have had 
some expenence with this condition Far- 
ber (3) at the Children’s Hospital in Boston 
has not seen a case, although congemtal 
esophageal anomalies are frequently seen 
in that institution Likewise Flory (4) of 
Cornell University foimd no record of such 
a c^e in the pathology department there, 
nor has Potter (8) of the Chicago Lying-In 
Hospital seen one 

Guthrie (6), reporting 38 esophageal 
anomahes found in 6,916 autopsies per- 
formed on children, mentions doubling but 
did not find a case of it 

Abel (1) mentions Blasius who, m 1674, 
m Observata Medtm Rarwra desenbed the 
case of a newborn infant m whom the 
middle half of the esophagus was double 
No obstruction was present Abel could 
find no record of any sirmlar case 

In 1933 Gjprup (5) reported a case of 
double esophagus and double stomach 
found at autopsy in a seventeen-day-old in- 
fant The nght half of the double stomach 
was connected to the pylorus, but the left 
half ended blindly in its distal porfaon 
Two esophagi were found, one for each 
half of the stomach Unfortimately the 
exarmner failed to detemune how far su- 
periorly the reduphcation extended, and 
it IS not known whether or not it was com- 
plete 

Gj0rup reviewed the hterature and coul 
find only two other reported cases, both o 
which he discredits In one of these, re- 
ported by Kathes, there was an esophageal 
caremoma, and the possibdity of an arh- 
fiaally mduced doubhng caused by the 
passmg of sounds could not be ehrmnate 
The other, reported by Kopp, may have 
been an epithehzed diverticulum produce 
by a foreign body 

There is no adequate embryological ex 
planation for doubhng or bifurcation ^ 
cording to Gj0rup, and he feels that a 
best explanation hes m a partial “twinmng 
tendency in the embryo 
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CONCLUSIONS 

1 A case of congenital bifurcation of 
the esophagus in a ten-)’-ear-old white male 
IS presented 

2 Although the anomaly is mentioned 
in several standard textbooks the present 
case, as far as can be determined, is only 
the third reported m the literature and the 
only one in a patient beyond infancy 
Likeivise it is the first in which roentgen 
studies have been done and the diagnosis 
estabhshed dunng life 

1300 University Ave 
Madison 6, Wis 
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SUMARIO 

Reduphcacidn Congenita del Esdfago Observacidn 

El caso presentado es de bifurcaadn con- 
g6mta del esdfago en un varoncito bianco 
de diez afios 

Aimque se menaona la anomaha en 
vanos hbros de texto, el caso actual, en lo 
que puede detemunarse, es solamente el 
tercero que consta en la hteratura y el 
fimco observado en un enfermo, pasada la 
infanaa Es igualmente el pnmero en que 
se hiaeran estudios roentgenoldgicos y en 
que se estableciera el diagndstico durante 
la Vida 



EDITORIAL 


The Radiological Society of North America 
The Annual Meeting 


The Annual Meetmg of the Radiological 
Society of North Amenca will be held in 
Cleveland, Ohio, Dec 4 to 9, 1949 It 
gives me great pleasure to mnte all the 
members of the Society, their families, 
guests, and all interested physicians to 
attend the meeting This year for the 
first time our Society will use a large con- 
vention hall, the Cleveland Pubhc Audi- 
torium This wiU provide ample room for 
aU meetings 

There will be adequate space for the 
large Scientific Exhibits and Commercial 
Exhibits which are bemg prepared 
To meet the growing and popular de- 
mand for the Refresher Courses, more 
courses have been added and more space 
for each course has been provided 

The general theme of the Saentific 
Program is to be the Diagnosis and Treat- 
ment of Cancer Outstandmg authonties 
on the various phases of cancer have been 
mvited to address the meetmg, so that a 
broad discussion of the subject will be 
presented By presentmg this type of 
program, the Society will substantially aid 
m the development of the movement for 
cancer control 

Cleveland offers all the attractions of a 
large city The cultural and educational 
mstitutions, the parks, and the entertain- 
ment facilities of Cleveland are among the 


finest For the medical visitor, there are 
many points of interest Among these the 
Cleveland Medical Library, housed in the 
beautiful Allen Memonal Librar)’’ Build 
ing, contains the famous Marshall coUec 
tion of herbals, the Nicolaus Pol collection 
of early medical wntmgs, as well as the 
Howard Dittnck Museum of Histoncal 
Medicine Nearby Western Resen^e Uni 
versity Medical School and Umversity 
Hospitals are well known, especially for 
research in cardiovascular surgery and 
respiratory disease The Cleveland Health 
Museum is a pioneer m public health 
education The Sarah Todd McBride 
Museum is located in the Cleveland Chnic 
Foundation Buildmg 

There are places of general mterest, 
many of which will appeal to our lady 
wsitors Located m beautiful Wade Park 
area are the Cleveland Museum of Art, the 
Cleveland Garden Center, and Severance 
Hall, the home of the Cleveland Sym- 
phony Orchestra Famous Nela Park, the 
mstitute of fighting research and the site 
of the “electric home of tomorrow, 
be included in the ladies tour 

Ample hotel facihties are available, u 
it will be well to make reservations as ear y 
as possible 

Edgar P McNamee, M D 

President 
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REFRESHER COURSES POST-GRADUATE INSTRUCTION 


The 1949 Refresher Courses will be presented at 
the Thirty-fifth Annual Meeting of tlie Radiological 
Society of North Amenca at the Public A.uditonuin, 
Cleveland, Ohio, Dec 4-9 

The courses will open Sunday afternoon, Dec 4, 
at 3 00 Two courses will be gn en on Sunday, one 
in the afternoon, and one, the ever-popular Film- 
Reading Session, in the evening from 7 to 9 We 
have scheduled this meeting so that there u ill be no 
conflict with an} otlier 

After Sundai , there v ill be seven courses daily, 
from S 30 to 10 am No other meetings uill be 
scheduled for these hours, and, as far as possible, 
the courses have been so arranged that those inter- 
ested in a particular subject may enroll in a related 
series 

Admission will be by ticket only, except for the 
Sunday sessions Therapy Information and Film- 
Reading 

Non-members i\ ill be charged S3 00 for each 
course up to a maximum of SIO 00 for the entire 
senes Reserve ofiBcers still on active duty and 


Course No 1 Sunday, 3-5 P M 
Therapy Information 

WILLIAM HABRIS, M D 
K E CORHIGAN, Ph D 
ISADORE LAMPE, M D 
MANUEL GARCIA, MD 
I A. del REGATO, M D , Moderator 

This panel will endeavor to answer questions sub- 
mitted on indications and techmcs of radiotherapy 
Questions should preferably be sent in advance of 
the meeting to the moderator, but will be permitted 
from the floor, also, as time wfll allow 

Course No 2 Sunday, 7-9 P M 
Film-Reading Session 

CARROLL C DUNDON, MD 
L HENRY GARLAND, MD 
LEO G RIGLER, MD 
LAURENCE L ROBBINS, M D 
MERRILL C SOSMAN, M D , Moderator 

This session is designed to present particular diag- 
nostic problems and the methods of exammation m 
selected cases for correct solution and diagnosis 
The cases this year will be selected by the Cleve- 
land members, but any member who desires to 
present an especially instructive case may do so by 
writing directly to Carroll C Dundon, M D , 20G5 
Adelbert Road, Cleveland 6, Ohio Cases are to be 
chosen on the basis of general mterest and teaching 


residents and fellows m radiology will be exempt 
from these charges 

Read the description of the courses, noting partic- 
ularly the day's upon which they' are offered, and 
make your selection for each day State your first, 
second, and third preferences, as in some instances 
tile number attending each course must be hrmted 
and reservations will be made in the order in which 
applications are received 

Upon receipt of y'our application you will be noti- 
fied, but your tickets will be held for you at the 
registration desk at the Public Auditonum If the 
courses are not filled by' the time of the meeting, 
tickets will be &\ ailable at the registration desk 

It may' be necessary' to revise some of the courses 
or to cliange some of the instructors We shall, 
however, adhere as closely as possible to the program 
as outlined below 

The Program Committee wishes to express its 
appreciation especially to Drs Edward B D Neu- 
hauser, Robert P Barden, Paul Hodges, Ross 
Golden, and Juan del Regato for their assistance 


value and, contrary to former years, the panel of 
experts will have time to study the cases before they 
are presented, so that we may have a diagnostic clmic 
of real instructive value 

Course No 3 Monday, 8 30-10 00 A M 

Osseous Manifestations of Systemic Diseases 
in Infancy and Childiiood 

MARTIN H WITTENBORG, M D 

Associate Radiologist, The duldren's Medical Center of 
Boston, Instructor in Radiology, Harvard Medical School 
Boston, Mass 

The roentgenographic changes and critena for 
differenhal diagnosis of the bone changes m systemic 
diseases and their influence on growth wiU be re- 
viewed. Emphasis will be on the recognition of 
heavy metal intoxication, scurvy, rickets, renal and 
hepatic rickets, leukemia, the infantile anemias, 
xanthomatosis, and the granulomatous diseases 

Course No 4 Monday, 8 30-10 00 A M 

Techiuc and Interpretation of Roentgen 
Examination of the Paranasal Smuses, Mas- 
toids, and Upper Air Passages 

BARTON R YOUNG, M D 

Departments of Radiology, Germantown and Temple 
University Hospitals 
Philadelplua, Penna 

The technie of examination of the nasal smuses 
will be considered generally and the various views 



PLAN OF 


SUNDAY, Dec 4 

3^PM 


1 Therapy Infonnahon 
William Harris, M D 
K E Comgan, Ph D 
Isadore Lampe, M D 
Manuel Garcia, M D 
J A del Regato, M D , Mod 
erator 


MONDAY, Dec 5 
8 30-10 A M 


3 Osseous Manifestations of Sys- 
temic Diseases m Infancy and 
Childhood 

Marhn H Wittenberg, M D 


TUESDAY, Dec 6 
8 30-10 A M 


10 Roentgenologic Problems in 
Pediatric Urology 
RoUe M Harvey, M D 


4 Technic and Interpretation of 
Roentgen Examinafaon of the 
Paran£isal Smuses, Mastoids, 
and Upper Air Passages 
Barton R Young, M D 


5 Miscellaneous Skeletal Dis 
eases 

Lilian Donaldson, M D 


11 The Pneumoconioses Clinical, 
Radiological, and Pathological 
Evaluation 

Agnppa G Robert, M D 


12 Arthritis of the Extremities and 
Infectious Diseases of Bones 
and Jomts 
L W Paul, M D 


7-9 PM 

Film Reading 
Carroll C Dundon, M D 
L Henry Garland, M D 
Leo G Rigler, M D 
Laurence L Robbins, M D 
Memll C Sosman, M D , 
Moderator 


Roentgenologic Diagnosis of 
Diseases of the Esophagus, 
Stomach, and Duodenum 
Richard Schatzki, M D 


Biological Foundations of Radi- 
ation Therapy 
Isadore L^pe, M D 


Evaluation of Chniced Useful 
ness of Radioactive Isotopes 
B V A Low Beer, M D 


9 Treatment of Cancer of the 
Bladder 

Milton Friedman, M D 


13 Gastnbs A Correlation of the 
Roentgenologic and Gastro- 
Bcopic Findings _ 

Walter W Vaughan, M D 


14 Dosimetry m Radium Therapy 
H M Parker, Ph D 


IS Indications and Confraindi 
tions of Curie Therapy 
Jacob R Freid, MD 


16 Radiotherapy i^ Ophth 
™Clfflra O Krametz, M D 















PRESENTATION 


WEDNESDAY, Dec 7 

8 30-10 A M 

THURSDAY, Dec 8 

8 30-10 A M 

FRIDAY, Dec 9 

8 30-10 A M 

17 The Normal Gastro-Intestlnal 
Tract in Children 
lohn S Bouslog, M D 

24 Diagnosis of Certain Chest 
Diseases in Infancy 

John Caffey, M D 

31 Diagnosis of Congemtal Mai 
formahons of the Heart and 
Great Vessels 

Edward B D Neuhauser, 
MD 

18 Possibilities and Limitations of 

X Ray Diagnosis 

Leo G fcgler, M D 

25 Significance of Se^ental and 
Lobar Lesions of the Lnng 
Laurence L Robbins, M D 

32 Radiologic Fmdings in Ab- 
normal Pulmonary Function 
Robert P Barden, M D 

19 Diseases and Lajuries of the 
Spine 

Russell Nichols, M D 

26 Traumatic Lesions of Bones 
and Joints 

C Howard Hatcher, M D 

33 Neoplcism of Bone 

Paul C Hodges, M D 

20 Roentgenolomc Diagnosis of 
Diseases of the Colon 

Robert D Moreton, M D 

27 Roentgenologic Exanunation 
of the Small Intestine (Con 
tinued Friday) 

Ross Golden, M D 

Lois C ColUiis, M D 

34 Roentgenologic Examinabon 
of the Small Intestine (Con 
tinued from Thursday) 

Roes Golden, M D 

Lois C Collins, M D 

21 Dosimetry in the Use of Radio- 
active Isotopes 

Edith H Quimby, Sc D 

28 Dosimetry in Roentgen Ther- 
apy 

Kenneth E Corrigan, Ph D 

35 Cancer of the Breast 

U V Portmann, M D 

22, Indications and Contiaindica 
tions for Roentgen Therapy in 
Cancer 

William Harris, M D 

29 Radiotherapy of Carcinoma of 
the Cervix 

Manuel Garcia, M D 

36 Radiotherapy for Neoplasms 
of the Oral Cavity 

Wllham E Co^low, MX) 

23 Radiotherapy of Scleromas, 
Anthrax, and Other Tropical 
Conditions 

Manuel Riebelmg, M D 

30 Radiotherapy of Pittutaiy Tu 
mors 

Franz Buschke, M D 

37 Radiotherapy of Cancer of the 
Skin 

J A del Regato, M D 
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Refresher Courses 


SeptemhH 1M5 


evaluated Normal development from birth to adult 
life and developmental vanations will be demon- 
strated, as will significant manifestations of inflam- 
matory and neoplastic disease 

The technic employed m obtainmg Bullitt, Law , 
Stenvers, occipital, base and Mayer views will be 
given and illustrated and the ments of each view 
discussed The roentgen appearance of the healthy 
and diseased mastoid m the developmental and adult 
periods of life wall be demonstrated 

The normal roentgen anatomy of the soft tissues 
of the air and food passages of the neck will be re- 
viewed Changes produced by faulty innervation, 
foreign bodies, and inflammatory and neoplastic 
disease wdl be illustrated by conventional and plani- 
graphic roentgenograms Fluoroscopy is an essen- 
tial preliminary procedure to detect disturbances of 
deglutition and phonation and its value will be em- 
phasized The indications for planigraphy and the 
results obtained will be included 

Course No 5 Monday, 8 30-10 00 A M 
Miscellaneous Skeletal Diseases 
LILIAN DONALDSON, M D 

Woodlawn Hospital 
Chicago, UL 

Discussion and demonstration of the salient roent- 
gen findmgs m such groups of diseases as the aseptic 
necroses and certain of those hematologic, metabolic, 
and congenital diseases which cause diffuse skeletal 
lesions, with emphasis on differential diagnosis 

Course No 6 Monday, 8 30-10 00 A M 

Roentgenologic Diagnosis of Diseases of the 
Esophagus, Stomach and Duodenum 

RICHABD SCHATZKI, M D 
Belmont, Mass 

This discussion will concern the roentgen findings 
in the upper gastro-mtestinal tract, with special 
emphasis on the procedure for successful examination 

Course No 7 Monday, 8 30-10 00 A M 
Biological Foundafaons of Radiation Therapy 
ISADORE LAMPE, M.D 

Umvorsity of Michigan 
Ann Arbor, Mich 

A general review of certain biological phenomena 
and concepts encountered in the interaction of radia- 
tion and living tissue These will be discussed as 
they pertain to the cell and to larger cellular com- 
plexes (tissues) Certain radiobiological concepts, 
such as radiosensitivity, radiocurabihty, selective 
effect, and the biological effect of distribution of 
radiation in time, vnll be considered 


Course No 8 Monday, 8 30-10 00 A M 

Evaluation of Clinical Usefulness of 
Radioactive Isotopes 

B V A LOW BEER, M D 

University Hospital 
San Francisco, Calif 

Dr Low -Beer will evaluate the radioactae iso- 
topes m botli diagnosis and treatment, and will dis 
cuss the indications and contraindicabons for their 
use 


Course No 9 Monday, 8 30-10 00 A M 
Treatment of Cancer of the Bladder 
MILTON FRIEDMAN, M D 
New York, N Y 

1 Nature and behavior of the disease 

2 Clinicopathological classification 

3 Reaction of the hollow viscus to various forms 
of treatment 

4 Radiographic appearance of bladder tumors 

5 Cntical rernew of present methods of treat 
ment 

(o) Fulguration alone 

(b) Interstitial radon implants 

(c) Interstitial radium needles 

(d) Total cystectomy 

(e) Supervoltage irradiabon 

6 The Walter Reed technic for treatment of 
bladder cancer 

(a) Physics of dosage from a single radium 
source m the center of a hollow 
{b) Radiosensitivity classification of 

tumors and its influence on the delivered 
dose 

(c) Technic of treatment 

(d) Management of the patient 

(e) Prognosis 


Course No 10 Tuesday, 8 30-10 00 A M 
Roentgenologic Problems in Pediatric Urology 


ROLFE M HARVEY, M D 

The Bryn Mawr Hospital 
Bryn Mawr, Pa 

The purpose of this course is to present the 
gen appearance of the normal gemto 
in infants and children, particularly with r 
to the vanation from the adult gemto 
Followmg discussion of the normal, problems 
to the infant gemto urinary tract, such as J 

congemtal defects, and the charactensbc turn 

childhood, will be considered in detail Som ^ 
sideration wdl be given to roentgen ,n 

tumor group Embryology wiU be 
suffiaent detail to explam the occurrence of 
ous common anomalies 
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Course No 11 Tuesday, 8 30-10 00 A M 

The Pneumoconioses Chnical, Radiological, 
and Pathological Evaluation 

AGRIPPA G ROBERT, M D 

The Baton Rouge General Hospital 
Baton Rouge, La 

The changes within the lungs occurring as tlie 
result of inhaled dust will receive general discussion 
The specific and non-specific pneumoconioses will be 
differentiated bv definition and the cnteria for their 
diagnosis detailed Special emphasis ivill be placed 
upon the roentgenologic manifestations of the two 
currently recognized specific pneumoconioses, sili- 
cosis and asbestosis, but relevant clinical and patho- 
logic findings in the pneumoconioses will be included 
The differential diagnosis of the pneumoconioses 
from various other pulmonarj diseases which may 
be productive of similar roentgenographic patterns 
wdl be covered In this portion of the discussion 
some speaal consideration will be accorded to chronic 
pulmonary granulomatosis of the type seen m beryl 
hum workers 

Course No 12 Tuesday, 8 30-10 00 A M 

Arthritis of the Extremities and Infecfaous 
Diseases of Bones and Jomts 

L W PAUL, MD 

University of Wisconsin 
Madison, Wise 

The first part of the course will deal mainly with 
the chronic lesions of the joints and penarticular 
tissues Classification and terminology will be dis- 
cussed bnefly The roentgen signs of these diseases 
will be correlated with the pathologic fiudmgs to 
fllustrate better the mechanism of production of the 
alterations visualized in roentgenograms The vana- 
tions as seen m diSerent joints and the pattern of 
progression of the various diseases wiU be given 
Differential diagnosis will be included 
The second part of the course wiU cover the gen- 
eral aspiects of the infections of bones and joints 
Bnef consideration wiU be given to the pathogenesis 
and pathology of these diseases Early roentgen 
signs will be stressed The modifying influences of 
chemotherapy and the anbbiotics wdl be menboned 

Course No 13 Tuesday, 8 30-10 00 A M 

Gastritis A Correlation of the Roentgenologic 
and Gastroscopic Fmdmgs 

WALTER W VAUGHAN, MD 

Watts Hospital 
Durham, N C 

The chnical significance of gastntis has been re- 
emphasized since the mtroduction of the flexible 
gastroscojie in 1932 However roentgenologists 


have attempted to make an x-ray diagnosis of gas- 
tritis since shortly after Cannon first demonstrated 
the use of tlie roentgen ray in the study of gastro- 
intestinal disease 

In a study of a large senes of cases by both x-ray 
and gastroscopy, certain correlabng factors have 
been observed on the x-ray examinations that, al- 
though not charactensbc, are very suggesbve of 
gastnbs, such as prolonged or delayed antral systole, 
hypersecretion with mucoid formation deforming the 
mucosal folds, and a certain type of enlargement of 
the gastnc rugae Cases ivill be presented giving 
the roentgenologic, gastroscopic, gross and micro- 
scopic findings, ivitli emphasis upon the correlabng 
factors Included in this senes will be bemgn and 
malignant ulcers associated with gasbibs, chronic 
idiopathic hypertrophic gastntis, and antral gastn- 
tis simulating gastnc cancer 

Course No 14 Tuesday, 8 30-10 00 A M 

Dosimetry m Radium Therapy 
H M PARKER, Ph D 

Nucleonics Department, General Electric Co 
Richland, Wash 

The course wdl be based on the Paterson-Parker 
S 5 ^tem of gamma-ray dosimetry undei the following 
headings 

1 Surface Appheators 

(а) Calculabon of dose from a radium 
pomt source in roentgens, effect of 
filtrabon, attenuabon of radiabon m 
bssue 

(б) Calculabon of dose from linear sources 
and rmgs, effect of oblique filtrabon 

(c) Combinabons of sources to give um- 
form dose over a presenbed surface, 
practical limits of “umforrmty ” 

{d) Extension to curved surfaces 

(e) Pracbcal dosage charts, worked ex- 
amples m therapy of superficial lesions, 
calculation of depth dose 

2 Cyhndncal Applicators 

(а) Complete cylmders, correebons for 
"open ends " 

(б) Partial cylinders 

(c) Applicabons m therapy 

3 Volume Distnbubons 

(а) Theoretical approach through fluid 
distnbubons in spheres, nnd and core 
pnnaple 

(б) Extension to irregular solids 

(c) Condensabon to practical sources 

(d) Examples m therapy 

4 Special Combinations 

(a) Lme combmabons apphed to treatment 
of carcinoma of the cervix, the Man- 
chester ovoids and intra-utenne tubes 

{b) Radium bomb therapy, isodose charts 
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Septcmbtr IWg 


5 Radiography of Radium Implants 

Demonstration of tlie radium implant re- 
constructor, correction of faultyimplants 
G Limitations of Calculations 

(a) Non-corapensating curvature 

(b) Non-uniform loading of radium needles 
7 Measurement of Dose 

(a) Ionization methods 

(b) Photographic methods 

Course No 15 Tuesday, 8 30-10 00 A M 

IndicatLons and Contramdications of Cune 
Therapy 

JACOB R FREID, MD 
New York, N Y 

This course will deal with the present status of 
curietherapy m the treatment of cancer The dis- 
cussion wdl include the technics of radium therapy 
and the following 
Radium procedures 

Indications and contraindications to use of radium 
therapy 

The effect of radium therapy on the tumor and 
adjacent tissues 
Radium mjunes 

Treatment of the more common lesions amenable 
to radium therapy 

Course No 16 Tuesday, 8 30-10 00 A M 
Radiotherapy m Ophthalmology 
CLARA O'KRAINETZ, M.D 
New York, N Y 

The course will deal with 

1 Beta irradiation (Radium D apphcator) in the 
treatment of superficial structures of the eye 
Its use m cases of corneal opaaties with vas- 
culanzation pterygium, keratitis, vernal ca- 
tarrh, and corneal dystrophy will be discussed 

2 The use of x-rays m the treatment of malig- 
nant lesions of the eye and adjacent struc- 
tures 

Course No 17 Wednesday, 8 30-10 00 AM 

The Normal Gastro-Intestmal Tract m 
Children 

JOHN S BOUSLOG, MD 

University of Colorado 
Denver, Colo 

The developmental changes of the gastro-intes- 
tmal tract m children, both prenatal and postnatal, 
have been given scant consideration in the literature 
The study of the anatomy of these structures in the 
infant depicts the radiological appearance, which is 
so different from the adult The purpose of this 
presentation is to attempt to clanfy this difference 


Course No 18 Wednesday, 8 30-10 OOAIjI 
Possibilities and Lmutahons of X-Ray Diagnosis 
LEO G RIGLER, MD 
Umversity of Mirmesoia 

This course will concern itself with the possibilities 
and limitations of roentgen diagnosis with partial 
lar reference to the chest It is important to know 
the relationship between the time of inception of any 
disease, the onset of symptoms, the first appearanre 
of physical signs, the size of the lesion, and the first 
appearance of roentgen findings Data mil be pre- 
sented to indicate these relationships, espeaaHj 
with regard to the early detection of certain latra 
thoracic lesions, as pulmonary edema, various pneu 
monias, pleural effusion, pulmonary' tuberculosis, 
pulmonary metastases, and bronchogenic caremoma. 
The importance of certain specific technical pro- 
cedures in the detection of extremely small lesions 
in the lung will be brought out Expenmental and 
clinical evidence as to the minimum size lesion 
demonstrable roentgenographically' will be presented 

Course No 19 Wednesday, 8 30-10 00 AM 
Diseases and Injuries of the Spine 
RUSSELL NICHOLS, M D 
University of Chicago 

The speaker will discuss and illustrate the foUw 
ing spine lesions rheumatoid arthritis and other 
forms of arthritis, fracture dislocation, neopla^j 
systermc disease, tuberculosis, congenital anomalies 

Course No 20 Wednesday, 8 30-10 00 A 
Roentgen Diagnosis of Diseases of the Colon 

ROBERT D MORETON, M D 

Scott and White Clinic 
Temple, Tez 

The conduct of double-contrast exaffunatio^ of 
the large intestine will be desenbed, with emp 
on results with different banum mixtures, prepa 
tion of patient, and techmc of the exanuna lo 
Some of the jxior results will be shown and au 
tempt made to analyze the causes Lastl}'- ^ 
vantages of good double contrast examination 
both benign and malignant lesions involiung 
colon will be illustrated 

Course No 21 Wednesday, 8 30-10 00 A-M 

Dosimetry in the Use of Radioacfave Isofop® 
EDITH H QUIMBY, SeJ) 

Columbia Umversity 
New York, N Y 

Problems of dosage and protection *^ther 
active substances are similar to those wi 



REFRESHER SERIES 

> » 1 <* j 

THE RADIOLOGICAL SOCIETY 
OF NORTH AMERICA 

December 4' through December 9, 1949 

PUBLIC AUDITORIUM 

CLEVELAND, OHIO 

' i 

(Hotel Headquarters Hotel Statlcr, Cleveland) 


(Detach here) 


To Register for the Refresher Courses 
. SEE INSTRUCTIONS on REVERSE SIDE AND ' 

FILL OUT THE FOLLOWING 

(Note Courses are limited to members of the medical profession, including 
graduate students and residents m Radiology, and to radiation physicists) 

I 

r 

(Print or type) M D 

Last Name Fust Name or Initials 


Street Address 


City State 

CHECK THE FOLLOWING 

Member R S N A O Guest □ 

t f j 

Resident or Graduate Student m Radiology at present □ 
Where , , 

Reserve Officer on Active Duty at present □ 


Fill i-iiii «l,« lu 


REFRESHER SERIES 

INSTRUCTIONS FOR ENROLLMENT 

Read the accompanying descnpbon of the courses and study the plan of presentation It is 
important that you register early, the number admitted to each course will be hmited by the 
seating capaaty of the room Reservations will be made m the order of the receipt of request, 
and tickets wdl be held for you at the Registration desk at the Cleveland Pubhc Auditonum, be- 
ginning December 4 

FEES 

Members No charge ' 

Non-Members $3 00 for each course up to maximum of SIO 00 for entire senes 
Graduate students and residents in Radiology, reserve oGScers on active duty No charge. 

(Fees must accompany apphcabons) 

J 

PLEASE INDICATE YOUR FIRST, SECOND AND THIRD CHOICES i 



First Choice 

Second Choice 
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Course 

No 

Instructor 

Course 

No 

Instructor 

Course 

No 
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Sunday, Dec 4 
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7 P-M 






i 

J 






) 

Monday, Dec 5 






t 

\ 

Tuesday, Dec 6 






J 

Wednesday, Dec 7 






I 

( 

Thursday, Dec 8 






i 

1 

Fnday, Dec 9 


\ ^ 




I 


Pnor to Nov 25, 1949, send this order sheet to t 

C Edgar "l^den, M D , Chairman, Refresher Course Committee ' 

320 West 47th St , Kansas City 2, Missoun , 

After Nov 25, 1949, mail to , 

C Edgar Virden, M D , c/o Radiological Society of North Amenca j 

Hotel Statler, Cleveland, Ohio i 

(Noie Your tickets will not be mailed to you but will be given to you when you register lor ^ 
meeting ) i 
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U pes of radiation In t]lerap3^ an adequate amount 
of energj’’ must be deln ered to diseased tissues with- 
out damaging normal ones In diagnostic proce- 
dures, total dosage must be kept at safely low levels 
It IS not possible to make satisfactory measure 
ments of tliese doses b} means of ionization cham- 
bers and phantoms, because of the uneven deposition 
of the isotopes in different cells, or even different 
parts of cells Honevei, nhen tlie physical factors 
of half life and average energ}^ and the physiological 
factors of uptake and excretion are known, it is 
piossible, m some cases at least, to make satisfactory 
estimates of tissue dosage 

Basic formulae for 0- and y raj' emitters will be 
developed, and tlie effect of relative concentrations 
and of biological elirmnations discussed A formula 
wdl be denved for determining the tracer dose of any 
element which will keep whole bodj' or local irradia- 
tion within permissible levels Extensions of tlie 
dosage formulae to apply to personnel protection 
will be considered bnefly 

Course No 22 Wednesday, 8 30-10 00 AM 

Indications and Contraindications for 
Roentgen Therapy in Cancer 

WILLIAM HARRIS, M D 
Mf Smeii Hospital, New York, N Y 

The indiscnminate use of roentgen rays has, in 
many instances, cast a shadow of doubt regarding 
the efficacy of this agent By the same virtue, 
lack of knowledge or the improper use of x-rays 
has faded to offer rehef to patients who might either 
be cured or receive palliation m condibons which 
cannot be treated as successfully by other methods 
' It IS the purpose of this course to indicate where 
i roentgen therapy may be employed beneficially and 
j where it is contraindicated 

I The vanous anatomical systems in both behign 
i and neoplastic diseases will be discussed 

I 

! Course No 23 Wednesday, 8 30-10 00 AM 

I t 

1 Radiotherapy of Scleromas, Anthrax, and 
I Other Tropical Condihons 

MANUEL RIEBELING, M.D 
I Guadalajara, Jalisco, Mexico 

^ This course wiU consider the treatment of a 
variety of conditions in which radiotherapy hak been 
1 found of value An analysis of results and details of 
technic will be presented 

i 

' Course No 24 Thursday, 8 30-10 00 A M 

i 

, Diagnosis of Certain Chest Diseases in Infcincy 

1 JOHN CAFFEY, M.D 

i The Presbyterian Hospital, New York 

I This course will cover abnormal shadows m the 
respiratory tract, including those cast by 

I 

I 

) 


1 The solt tissues of the thoracic wall 

2 The diaphragm 

3 Loculated pleural exudate and loculated pyo- 
pneumothorax 

4 Bronchiectasis 

6 laiculated obstructive emphysema 
6 The thjrmus and mediastinal neoplasms 

Course No 25 Thursday, 8 30-10 00 A M 

Significance of Segmental and Lobar Lesions 
of the Lung 

LAURENCE L ROBBINS, M D 
Massachusetts General Hospital, Boston 

This course will include a bnef review of the anat- 
omy of the lung and a discussion of the roentgen 
appearance of the gross anatomy and gross pathol- 
ogy of certain common segmental and lobar lesions 
The sigmficance of some of the shadows seen in col- 
lapse or consolidation of various segments and lobes 
will be stressed 

Course No 26 Thursday, 8 30-10 00 A M 
Traumatic Lesions of Bones and Joints 
C HOWARD HATCHER, M D 
University of Chicago 

In addition to the usual and the rare fractures and 
dislocations. Dr Hatcher will consider such forms of 
trauma as uradiation and interference with blood 
supply Lantern slides of roentgenograms tissue 
seebons, and photographs of gross specimens 

Course No 27 Thursday, 8 30-10 00 A.M 

Roentgenologic Examination of the Small 
Intestine 

ROSS GOLDEN, MD 
LOIS C COLLINS, MD 

Presbytenan Hospital 
New York, N Y 

Discussion of the anatomy physiology, and psy- 
chosomatic manifestations of diseases of the small 
intesbne, including diseases of the mesentery, nutn- 
bonal disorders, other conditions involving damage 
to the mtramural nervous system, and neoplasms and 
mflammabons 

{This ccnirse ts continued Friday, Course No 34) 

Course No 28 Thursday, 8 30-10 00 A M 

Dosimetry in Roentgen Therapy 

KENNETH E. CORRIGAN, Ph D 

Director, Research Division, Harper Hospital 
Detroit, Mich 

I Dosmietry below 500 kv 

A Measurement of dosage in au 
1 Roentgen unit 
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2 Mechanism of absorption of radiation by 
air 

3 Pnmary and secondary ionization 

4 Energy relationships 

B Surface dosage 

1 Back-scatter 

2 Mechanism of back-scatter 

(a) Saturation backing 

(b) Area 

3 Variation of back-scatter with wave 
length 

C Depth dose 

1 Forward scatter 

2 Secondary equilibrium level 

3 Quality change of radiation with depth 
and area 

D Tissue dose 

1 In roentgens 

2 In energy units 
II Dosimetry above 500 kv 

A Radiation units at high energies 

1 Nature and distnbution of high-energy 
secondanes 

2 Scattenng effects at high energies 

3 Pair formation and nuclear phenomena 

4 Present status of units of dosage at high 
energies 

Course No 29 Thursday, 8 30-10 00 A M 
Radiotherapy of Carcinoma of the Cervix 
MANUEL GARCIA, M D 

Chanty Hospital 
New Orleans, La 

The essential requirements of an adequate plan 
of irradiation for caremoma of the cervix will be 
presented, together with an analysis of the vanables 
concerned An evaluation of the effective dosage 
win be made, and a method of dehvenng pre- 
determined tissue dosage will be discussed The re- 
actions, complications, and sequels of treatment will 
be considered 

Course No 30 Thursday, 8 30-10 00 A M 

Radiotherapy of Pitmtary Tumors 
FRANZ BUSCHKE, M D 

Tumor Institute of Swedish Hospital 
Seattle, Wash 

Roentgen therapy is now accepted by leading 
neurosurgeons as the primary procedure of choice 
in the treatment of all three types of pituitary adeno- 
mas, with the exception of certain specific situations 
In this course, differential diagnosis, mdications for 
radiation therapv versus surgery, and treatment tech- 
luc will be discussed, with particular emphasis on 
the discussion of the single course massive treatment 
technic versus multiple courses with small doses 
Results as nell as reasons for failures will be con- 
sidered in detail 


Course No 31 Fnday, 8 30-10 00 A M 

Diagnosis of Congemlal Malformahons of the 
Heart and Great Vessels 

EDWARD B D NEUHAUSER, MD 

Radiologist, The Children's Medical Center of Bosion, 
Associate m Radiology, Harvard Medical School 
Bosion, Mass 

An attempt uill be made to present a rational 
approach to the diagnosis of congenital heart mal 
formations and abnormalities of the great vessels 
Particular emphasis will be placed on the diagnosis 
of those lesions which are at present amenable to 
surgery, with a remew of the differential diaposis m 
each instance An attempt will be made to group 
the lesions on a broad physiological basis, so that 
the radiologist may offer information without in all 
instances making an exact anatomical diagnosis 


Course No 32 Fnday, 8 30-10 00 A M 

Radiologic Findings in Abnormal Pulmonary 
Function 

ROBERT P BARDEN, M D 

University of Pennsylvania 
Philadelphia, Peima 

An attempt will be made to demonstrate the 
possibility of interpreting physiologic abnormalities 
fiom radiologic examination With the increase m 
knowledge of pulmonary function and rapid expan 
Sion of pulmonary surgery, anatomical diagnoses o 
chest conditions should no longer be the sole aun o 
radiologists Information gained from pulmonary 
function studies will be correlated wth roentg^o- 
grams in order to show how some quahtative uuM 
raation regarding function may be obtained w 
detailed physiological tests are not available 
concept of pulmonary insufficiency will be ns 
trated by examples of conditions which affw 
penpheral vessels of the lung, and secondly by 
eases resulting in abnormal ventilation of the ungi 
especially emphysema 

Course No 33 Fnday, 8 30-10 00 AM 
Neoplasm of Bone 

PAUL C HODGES, M D 

University of Chicago 
Chicago, III 

By means of lantern shdes of 
specimens, and tissue, the commoner problems i 
x-ray diagnosis of neoplasm of bones and join 
be illustrated The scope and limitations o 
differentiation betiveen neoplasm and a 
plasm and between malignant neoplasm an 
neoplasm wiU be discussed A dassification 0 
mary bone neoplasm will be presented 
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Course No 34 Friday, 8 30-10 00 A M 

Roentgenologic Examination of the Small 
Intestine 

ROSS GOLDEN, M D 
LOIS C COLLINS, M D 

Presbyterian Hospital 
New York, N Y 

(Conttnued from Thursday, Course No 27) 

Course No 35 Friday, 8 30-10 00 A M 
Cancer of the Breast 
U V PORTMANN, MD 

Cleveland Clinic 
Cleveland, Ohio 

The indications and limitations of surgical and 
radiological procedures for cancer of the breast wiU 
be discussed on the basis of a classification which 
includes chnical and pathological manifestations of 
extent of involvement Cnteria of incurability also 
will be discussed and illustrated by lantern shde 
photographs of patients presenting these signs 
Technics for postoperative roentgen therapy and 
for treatment of incurable cases will be described 


Course No 36 Friday, 8 30-10 00 A M 

Radiotherapy for Neoplasms of the Oral 
Cavity 

WILLIAM E COSTOLOW, M D 

Los Angeles Tumor Institute 
Los Angeles, CaW 

This course will deal with the use of roentgen rays 
and radium in the treatment of benign and malignant 
neoplasms of the oral cavity The diagnosis of these 
lesions will be considered Peroral and external 
technics of radiotherapy wdl be discussed 

Course No 37 Friday, 8 30-10 00 A M 
Radiotherapy of Cancer of the Skin 
I A del REGATO, M D 

Penrose Cancer Hospital 
Colorado Springs, Colo 

This course wdl present the problem of treatment 
of cancer of the skin in its diffeient locations The 
variations of technic of treatment which are neces- 
sary for the control of these tumors as well as for the 
attainment of optimum esthetic results will be con- 
sidered 
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ANNOUNCEMENTS AND BOOK REVIEWS 


WASHINGTON STATE RADIOLOGICAL 
SOCIETY 

The newly elected officers of the Washington 
State Radiological Soaety for 1949-50 are Presi- 
dent, Dr Bernard Hamngton of Tacoma, Secretary- 
Treasurer, Dr John H Walker, 1115 Terry Ave , 
Seattle Meetings continue to be held on the fourth 
Monday of each month, October through May, at the 
College Club, Seattle 

FILIAL DEL LITORAL DE LA SOCIEDAD 
ARGENTINA DE RADIOLOGIA 

There has recently been estabhshed in Rosano, 
Argentina, a branch of the Argentine Radiological 
Society, to be known as Fihal del Litoral de la 
Soaedad Argentina de Radiologia, including the 
provinces of Santa Fe, Entre Rios, and Comentes, 
and the temtones of Chaco, Formosa, and Misiones 
Scientific meetings will be held on the second W ednes- 
day of each month at 663 Italia St , Rosano The 
President of the new organization is Dr Franasco 
P Cifarelli 

CONTINUATION COURSE IN PEDIATRIC 
ROENTGENOLOGY 

The University of Minnesota announces a con- 
tinuation course in Pediatric Roentgenology, Oct 31 
through Nov 5, 1949 The course, which will be 
presented at the Center for Continuation Study, is 
intended for radiologists and pediatncians The 
matenal to be presented will include the basic medi- 
cal sciences, clinical mediane, and diagnostic roent- 
genology as it pertains to general and speaal 
problems in the field of childhood diseases 
Presentation will be by means of lectures, dimes, 
conferences, and round-table discussions 

Distinguished visiting physicians who will par- 
bdpate as members of the faculty for the course 
include Dr John Caffey, Babies Hospital, Columbia 
University Medical Center, Dr Edward B D Neu- 
hauser. Children’s Hospital, Boston, Dr Edith 
Potter, Umversity of Chicago, and Dr Frederic 
N Silverman, Children’s Hospital, Cinannab The 
remainder of the faculty for the course will be made 
up of clinical and full-time members of the staff of 
the Umversitv of Minnesota Medical School and the 
Mayo Foundation 


DISTRIBUTION PROGRAM FOR 
CYCLOTRON-PRODUCED ISOTOPES 

The Atomic Energy Commission has announced 
the initiation of a program for the production and 
distribution of certain cyclotron-produced radioiso- 
topes Acting upon the recommendations of the 


National Research Council, the Commission has 
developed a co operative program under uhich iso- 
topes produced at several cyclotron laboratones smU 
be made available to research workers The pro- 
gram wiU supplement the present distribution ol 
reactor- produced radioisotopes uhich has been in 
effect since August 1946 

Only those cyclotron-produced isotopes having 
half-lives of more than 30 days ivill be distnbuted 
initially Included in these valuable research tools 
are 43 day beryllium 7, 3-} ear sodium 22, 4G da) 
iron 59 (free of Fc 55), 270 day cobalt 57, 250-day 
zinc 65, 90 day arsenic 73, and 56 day iodine 12o 
Other cy clotron-produced radioisotopes of significant 
value as tools of research may be added at a later 
date 

Cyclotron-produced radioisotopes, because of the 
method of their manufacture, are considerably more 
expensive than reactor-produced isotopes, and m 
order to pnee them at a level which will make them 
available to most research institutions itwillbe neces- 
sary for the Commission to subsidize the program to 
a certain extent These isotopes, hke the reactor 
produced radioisotopes now distnbuted by the Com 
mission, will be made available free of all production 
charges for cancer research 

The distnbution of materials produced under this 
program will be limited to institubons and organiza 
tions within the United States and ts temtones an 
possessions Cyclotron-produced isotopes are mor® 
readily available abroad than reactor-produced iso- 
topes since cyclotrons are in operation m many 
countries 

The Isotopes Division (Oak Ridge Operations, 
Oak Ridge, Tenn ) is prepared to accept applications 
for these matenals on “Application for Radioisotope 
Procurement’’ Form AEC 313 Further details are 
contained in Isotopes Division Circular E-45 


Books Received 

Books received are acknowledged under tins 
heading, and such notice may be regarded as 
mtion of the courtesy of the sender Reviews ^ ^ 
published in the interest of our readers and as spa 
permits 

Rv 

Radiologic Exploration of the 

S Di Rienzo, M D , Assistant Professor of 
ology and Physiotherapy, Chief of the ^ 
Department of the Institute of Cancer, T e 
versity of Cdrdoba, Argentina Translate 
Tomas A Hughes, M D , with a Forewor 
Richard H Overholt, MD A volume ot 
pages, with 466 illustrations Pubhshe 
Charles C Thomas, Springfield, 111 , 

S10 75 



Vol 53 


Announcements and Book Reviews 


431 


Oto Rhino Lartogologid im Kindcsalter, Ein- 
saiLiEssucii DER Endoskopie By Dr Ele- 
MER Josef Jents, \\ith a contxibubon by Dr 
Gottfried Arnold “Storungen der Stirmne tind 
Sprache” and by Dr Ernst G Mayer “Oto- 
Rluno-Lar}nigologischc Rontgenologic desKtndes ” 
A volume of 320 pages, wth 43 illustrations Pub- 
lished b\ Wilhelm Maudnch, Vienna, 1949 
Price S9 GO 

Atlas of RoENTGENOGRAPinc Positions By 
Vinta hlERRiLL, whilc Educational Director, 
Picker X-Ray Corporation In two volumes, 664 
pages, with numerous illustrations Published 
by C V Mosby Co , St Louis, 1949 Price 
$30 00 

Confrontations Radio- Anatomo Cliniques Pub- 
hshed under the direction of M Chiray, R A 
Gotmann, and J SfiN^QUE Fascicule III A 
volume of 80 pages, with 150 illustrations Phib- 
hshed by Masson &. Cie, Editeurs, Pans, 1949 
Pnce 1,000 fr 

Book Reviews 

Clinical Radiation Therapy By Ira I Kaplan, 
M D , F A C R , Clinical Professor of Radiology, 
New York Umversity Medical College, Attending 
Radiation Therapist, Beth-David Hospital, New 
York, Director, Radiation Therapy Department, 
Bellevue Hospital, New York Second Edition 
A volume of 844 pages, with 614 illustrations 
Published by Paul B Hoeber, Inc , New York, 
1949 Pnce $15 00 

Clmtcal Radtalton Therapy, a revision of a work 
onginally pubhshed in 1937, is a text of convement 
size which will serve admirably as a source of ready 
reference for superficial and deep therapy technics 
and for the use of radium and radon Supervoltage 
technics are omitted Kaplan is a strong advocate 
of radium, which should please those who deplore 
the decline in its general use 
The prevalent practice of indicahng dosage m 
terms of air-dose is followed for the most part, since a 
plan so designated is easily reproduced Techmcal 
details are complete in each instance, with quality of 
radiation, number, size-range and shape of ports, 
F S D , daily dose, number and rhythm of treat- 
ments Valuable instructions in general manage- 
ment of the patient are added 

The organization of the text resembles the onginal 
a brief histoncal introducbon, a concise cntical sec- 
tion on physics with adequate coverage of isotopes, 
and then a section on general pnnciples, followed by 
chapters on specific applications, each with headings 
and subheadings facihtatmg rapid reference The 
first of these chapters deals with skin conditions 
Diseases of the ear, nose, and throat are covered at 


length, and eye diseases are discussed separately 
The treatment of chest conditions is fully described, 
including bronchiectasis, pertussis, and unexplained 
chronic cough in children A chapter is devoted to 
inflammatory and rheumatic disorders The chap- 
ter on the breast is lengthy, taking up the controver- 
sial issues Rectal carcinoma is emphasized under 
gastro intestinal diseases Treatment in gynecologic 
disorders is well handled, with great attention to 
detail in radium procedures Separate chapters are 
devoted to urologic and neurologic diseases, to bone 
conditions, to soft-tissue sarcomas, to blood dyscra- 
sias, to lymphoblastomata, and to reticulo endo- 
thelial diseases The book concludes ivith two short 
chapters on comphcations and injuries and on rela- 
tion of trauma to cancer 

In the discussion of individual disorders, pathology, 
diagnosis, and treatment are separate!}" covered, 
though the text remains brief The book is never 
tedious, often provocative Illustrations are good, 
and the indexing exceUenL The text should prove 
popular 

Regional Ileitis By Burrill B Crohn, M D , 

Consulting Gastroenterologist, Mount Sinai Hos- 
pital, New York A volume of 230 pages, with 74 

illustrations Pubhshed by Grune & Stratton, 

New York, 1949 Pnce $5 50 

Regional IletHs is a timely, carefully written 
text, well illustrated and documented Internists, 
gastroenterologists, and surgeons will profit by its 
study The work is based on observations on 298 
private patients examined, treated, and followed 
over a penod of sixteen to eighteen years Four 
groups are considered regional ileibs, the chrome 
form, represented by 222 cases , acute ileitis, 16 cases , 
ileojejunitis, 38 cases, combined cases, i c , ileitis 
with involvement of some segment of the large bowel, 
22 cases These are all types of regional or cicatriz- 
ing ententis with common pathogenesis and pa- 
thology, and mixed forms are not unusual Each 
group, however, has identifying charactenstics, and 
its own individual treatment and prognosis 

The greater part of the book is given over to the 
chronic form of regional ileitis The etiology, 
pathology, clinical features, treatment, and progno- 
sis are discussed m detail The chapter on fistula, 
the most common clinical feature, and the chapter on 
complications, are concise and well illustrated ITie 
great importance of radiology in diagnosis and in the 
demonstration of the “skip-lesions” and skipped areas 
of normal bowel is stressed, along with differential 
diagnosis by means of roentgen examination Medi- 
cal treatment is outlined and surgical aspects are 
discussed 

One chapter is devoted to acute regional ileitis 
The relationship between this condibon and chronic 
regional ileihs is discussed and it is concluded that 
they probably represent different stages of the same 
disease The all-important differential diagnosis 



432 


Announcements and Book Reviews 


September 19^9 


between this condition and acute appendicitis is 
considered Choices of surgical procedures, if the 
abdomen is opened, are outlined 

The jejunum may be involved either as an exten- 
sion from the ileum or independently The nutri- 
tional, growth and development problems of ileo- 
jejumtis are presented Results of resection of 
large portions of the small intestine are described 
A final chapter deals with ileocohtis Ileitis and 
non-specific colitis are probably members of the same 
f ami ly The disease ma> jump the ileocecal valve 
This form of colitis is usually segmental, and the 
rectum is spared The parenthood of the combined 
form seems to rest in the terminal ileum Medical 
and surgical treatments are desenbed 
An extensive bibhography is appended 


Malignant Disease and Its Treatment by 
Radium By Sir Stanford Cade, K B E , 
CB.FRCS MRCP, Surgeon, Westminster 
Hospital, Mount Vernon Hospital and Radium 
Institute, Lecturer in Surgery', Westminster 
Hospital Medical School and formerly Examiner 
in Surgery, Umversitj of London, Member of the 
Court of Examiners, late Huntenan Professor 
and Arns and Gale Lecturer, Royal College of 
Surgeons of England, Member of the National 
Radium Commission and Trust, Consultant in 
Surgery to the Royal Air Force With a fore- 
word by Sir Ernest Rock Carling, FRCP, 
F R C S , F F R , Consulting Surgeon and Vice- 
President, Westminster Hospital Second Edi- 
tion, Volume H A volume of 430 pages, with 
205 illustrations and 66 tables Published by 
Williams & Whlkins Co , Balbmore, 1949 Pnee 
S12 50 

In the second volume of the projected four-volume 
second edition of Sir Stanford Cade’s Malignant 
Disease and Its Treatment by Radium, neoplasms of 
the head and the neck, excluding the brain, are 
covered, with chapters devoted to the hp, tongue, 
mouth, cervical Ij'mph nodes, nose and nasal sinuses, 
tonsil, pharynx and larsmx, mucous and salivary 
gland tumors, and the thyroid gland 

The author s wide know ledge of malignant disease 
IS evident from his excellent chmeal descnptions, as 
well as his discussion of the natural history and 
pathology of the lesions under consideration and 
the entena employed for diagnosis Vanous types 
of therapy are outlined, with the indications and 
contraindications for each, and finally the author s 
own choice of treatment Radium therapy is 
covered in detail with numerous sketches illus- 
trating implantation methods and teleradium tech- 
mes Appropriate cases are presented and a statis- 
tical analj'sis of end-results is included At the 
end of each chapter is a bibliography of important 
references 

The book is well illustrated with black and white 
drawings and photographs, as well as a considerable 


number of pictures in color A good index adds 
further to its value 

Some may feel that the author is partial to radium 
therapy as against x-ray therapy, but m anj such 
appraisal the vast expenence which has led hun 
to this preference must be given due weight This 
work will be of great value to the radiologist and 
all those caring for patients with malignant disease. 


L’llRfiTHROGRAPlUE By' ROGER Guichard, Radi 
ologist. Hospitals of Bordeaux, and Henra Du 
\ ERGEA , Chief of Urologic Clinic of the Faculty of 
Bordeaux, with a Preface by' Professor Darget 
A \olume of 190 pages, xvith 165 figures Pub- 
lished bx Masson K. Cie, Pans, 1949 


The combined efforts of a radiologist and a 
urologist ha\e produced a conase xet remarkably 
comprehensix e monograph on the diagnostic \alne 
of urethrograms The authors have attempted to 
stimulate interest in urethrography — a much neg 
lected and frequently misunderstood procedure 
A summary' of the history' of urethrography is 
followed by a consideration of the anatomy of 
the area inx olx ed and the basic physiologx of nuc 
tuntion The technic of urethrography is presented 
in detail An espeaally' fine companson is made of 
the relatix e ments of the retrograde and the x oiding 
ty pe of urethrogram Dangers from x enous reflux, 
drug incompatibilities, and iodide sensitix'ibes are 
rexiewed 

Practically every possible pathologic condition m 
the male urethra is illustrated with excellent photo- 
graphs and clarifying diagrammatic sketches, after 
the reader has been first acquainted with the common 
variations in the normal urethra. A concluding 
chapter is devoted to the female urethra 

This publication should be extremely' xaluabe 
to any'one who intends to interpret urethrograms 


Exploration Radiologique de l Apfareil Uw 

NAIRE iNFiiRIEUR (VeSSIE-URETRE-PROSTATEJ 

By Bernard Fey, Fernand Stobbaerts, Pierfe 
Truchot, and Georges W'’ olfromsi, wuth the co 
laboration of LfioNCE Sabadini, Felix Degand, 
Jacques Desclaux, Georges Dulac, jSIar^I' 
Dutrieux, Maurice Gilson, Alexandre ' 
ORFi, Jean Rousseau, and Albert Sorin 
x'olume of 292 pages, with 293 illustrations 
Published by' Masson & Cie, Pans, 1949 

All methods of radiologic investigation of the 
unnary bladder, the prostate, and the urethra, i 
both sexes, are dealt with in this book, which 'S 
result of collaboration between numerous urologis 
and radiologists, each author contributing his o 
personal ideas , i 

In the early chapters there is a clear and de 
outline of the technical factors involved m ea<m 
of examination Vanous ingemous methods 
presented, such as double-contrast cystograph) ru 
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air and fluid, and a method in which thonum dioxide 
IS preapilated to form a coating on tlie wall of tlie 
bladder, which is tlien distended witli air The lat- 
ter method in particular seems to be especialty well 
adapted to the studv of bladder tumors, giving ac- 
curate infonnation about the implantabon, size, and 
contour of tlie neoplasms Urethrography is also 
presented in detail, both the retrograde and excre- 
torj' metliods 

There are numerous references to the normal and 
pathological physiology of tlie lower unnary tract, 
w'ltli an explanation of Uie best method of investiga- 
tion for various disease entities The uses and indi- 
cations for combined methods of exammafaon are also 
brought out 

The second half of the volume is devoted to various 
pathologic conditions, such as congenital deformities, 
disorders of muscular tonus in the bladder, calculi 
and foreign bodies, inflammatory lesions of the blad- 
der, urethra and prostate, vesical neck obstructions 
with their sequelae, traumatic lesions, neoplasms, 
postoperative studies, etc 

The 293 positive reproducbons are of high quality, 
and each illustration carries a clear explanation 
Both normal and pathological studies are presented 
In addition to the radiologic interpretation, we are 
also given in each instance the clinical, cystoscopic, 
and surgical aspects of the case under review The 
book thus constitutes a ventable atlas of lower 
unnary tract diseases and is to be highly recom- 
mended 

As occurs so frequently with French books, there is 
no bibhography and the index is sketchy 

El Neumomediastino Anterior Artificial en el 
Nino Su Importancia para el Estudio de la 
Hiperplasia TfracA By AndrjSs P H Decoy, 
M6dico de la Casa Cuna, Cdrdoba, and Sabino 
D i Rienzo, Professor Adjunto de Radiologia y 
Fisioterapia, Cdrdoba. A volume of 104 pages, 
with 56 illustrations Published by Librerfa y 
Editonal “El Ateneo," Flonda, 340, Cdrdoba 2099, 
Argentina, 1948 

For eleven or twelve years word has come from 
Cuba, especially from Doctors Castellanos and 
Pereuas, of the help furnished by the introducbon of 
air as the contrast medium in the study of the ante- 
rior mediasbnum and neighbonng organs The 
techmc is simple and the diagnostic pwssibihbes are 
more numerous than can be offered by posterior 
mediasbnal emphysema or pneumomediasbnum 
The present authors choose to consider a relabvely 
small group of 32 patients, 12 of whom had normal 
and 20 abnormal shadows in the mediastinal region 
These were chosen from GOO children whose ages 


varied from one month to thirteen years Fifteen 
cliildren, ranging from a few days to thirty-six 
months of age, were selected for artificial antenor 
pneumomediastinum 

The authors insist that the method is simple, prac- 
tical, harmless, and siue Not only does it permit 
visualization of the thymus, but also it gives better 
esbmation of the size of the heart and neighboring 
organs 

The illustrations are clear and intngumg and vary 
in pathological interest Some are very convinang 

Surface and Radiological Anatomy for Stu- 
dents AND General Practitioners By A B 
Appleton, W J Hamilton, and Ivan C C 
Tchaperoff Third edibon by A B Appleton, 
M A , M D (Cantab ), Professor of Anatomy in the 
University of London and Director of the De 
partment of Anatomy in the Medical School of 
St Thomas’s Hospital, London, former Fellow of 
Dowmng College, Cambndge, W J Hamilton, 
MD,DSc,FRSE, Professor of Anatomy in the 
University of London at Channg Cross Hospital 
Medical College, somebme Regius Professor of 
Anatomy in the University of Glasgow, formerly 
Professor of Anatomy m the University of London 
at the Medical College of St Bartholomew’s 
Hospital, and G Simon, AI D , B Ch , D M R E 
(Cantab ), Demonstrator of Radiologic^ Anatomy 
in the Medieal College of St Bartholomew’s 
Hospital, and Assistant Radiologist to the Diag- 
nosbc X-ray Department, St Bartholomew’s 
Hospital, London \ volume of 332 pages, with 
390 illustrabons Published by The Wilhams 
& Wilkins Co , Baltimore, Aid , 1949 Pnce 
$9 00 

This IS the third edibon of a text which onginaUy 
appeared in 1938 It contains many new radio- 
graphs, and some new techmcs have been added, 
such as angiocardiography In general, however, 
the descnpbve matter follows the same pattern as in 
the previous edition 

The general plan is a descnption of the surface 
landmarks with retouched photographs depicbng 
the underlying structures at givenlevels Roentgeno- 
grams of the same areas supplement sketches and 
photographs, but the work is not primanly a text- 
book on radiography An appendix includes Tables 
of Ossificabon, giving the dates of appearance and 
umon of the epiphyses, as well as tables presenting 
the segmental innervation of the muscles of the 
upper and lower limbs 

This text should be of considerable value in re- 
viewing gross anatomy and surface anatomy m rela- 
tion to radiology It cannot be considered a detailed 
anatomical text 
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Editor's Note Secretanes of state and local radiological societies are requested to co-operate in keeping this 
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Radiological Society or North Ajierica Secre- 
tary Treasurer, Donald S ChUds, M D , 713 
E Genesee St , Syracuse 2, \ Y 
AiiERicAN Radium Society Secretary, Hugh F Hare 
M D , 605 Commonn ealth Ave Boston 15, Mass 
American Roentgen Ra\ Society Secretary, Harold 
Dabney Kerr, M D Iona City, Iowa 
American College of Radiology Secretary, William 
C Stronach 20 N Wacker Dr , Chicago 0, 111 
Section on Radiology, A M A Secretary U V 
Portmann M D Cleveland Clinic, Cleveland 6 
Ohio 

Alabama 

Alabama Radiological Society Secretary-Treasurer 
W D Anderson M D , 420 10th St , Tuscaloosa 

Aiuona 

Arizona Association of Pathologists and Radiolo- 
gists Secretar:^, R Lee Foster, M D 507 Pro- 
fessional Bldg Phoenix 

Arkansas 

Arkansas Radiological Society Secretary, Fred 
Hames M D , Pine Bluff Meets every three 
months and at meeting of State Medical Society 

California 

Calu-ornta Medicai Association, Section on Radi- 
ology Sctreiary, Sydney F Thomas, M D , 
Palo Alto Clmic Palo Alto 

East Bay Roentgen Society Secretary Dan 
Tucker, 434 SOtb St Oakland 9 Meets monthly 
first Thursday at Peralta Hospital 
Los Angeles Radiological Society Secretary 
Wybren Hiemstra, 1414 S Hope St Meets 
monthly second Wednesday County Society Bldg 
Northern California Radiological Club Secretary, 
Charles E Grayson M D , Medico-Dental Bldg 
Sacramento 14 Meets at dinner last Monday of 
September, November, January March, and May 
Pacific Roentgen Society Secretary L Henry 
Garland, M D , 450 Sutter St , San Francisco 8 
Meets annually with State Medical Association 
San Diego Roentgen Society Secretary, R F 
Niehaus M D , 1831 Fourth Ave., San Diego 
Meets first Wednesday of each month 
X-Ray Studi Club of San Francisco Secretary 
Wm F Reynolds, M D , University Hospital, 
San Francisco 22 Meets third Thursday at 7 45, 
January to June at Stanford University Hospital, 
July to December at San Francisco Hospital 

Colorado 

Colorado Radiological Societi Secretary Mark S 
Donovan M D 300 Majestic Bldg Denver 2 
Meets third Fndaj of each month at the Colorado 
School of Medicine and Hospitals 


Connecticut 

Connecticut State Medical Societi, Section on 
Radiology Secretary, Fred ZuS, M D , 135 
Whitney Ave , New Haven hleetings bimontlily, 
second Wednesday 

Conn'ecticut Valley Radiological Society Sec 
retar^, Ellwood W Godfrey, M D 1676 Boulevard, 
W Hartford Meets second Fnda> of October 
and April 

District of Colnmbia 

Radiological Section District of Columbia 
Medical Society Secretary, Karl C Coriey, 
M D , 1835 Eye St N W , Washmgton 6 Meets 
third Tbursdaj , January, March May, and Octo- 
ber, at 8 00 P M , in Medical Society Auditorium. 

Florida 

Florida Radiological Society Secretary-Treasurer 
John J McGuire, M D , 1117 N Palafoi, Pensa 
cola Meets in Apnl smd m November 

Georgia 

Atlanta Radiological Society Secretary-Treasurer 
Wm. W Bryan, M D , 490 Peachtree St, N E. 
Meets second Fnday September to May 

Georgia Radiological Society Secretary-Treasurer 
Robert Drane, D , De Renne Apartmeots, 
Savannah Meets m November and at the annual 
meeting of State Medical Association 

Illinois 

Chicago Roentgen Society Secretary, John H 
Gilmore, M D , 720 N Michigan Ave . Chicago 

11 Meets at the Palmer House, second Thursday 

of October November, January, February, March, 
and April at 8 00 P it 

Illinois Radiological Society Secretary Treasurer, 
William DeHollander, M D , St Johns' Hospital 
Spnngfield Meetings quarterly as announced 

Illinois State Medical Society, Section on 

DiOLOGY Secretary, Harold L Shmall, M D , h 
Joseph's Hospital, Bloomington 

Indiana 

Indiana Roentgen Society Secretary-Treasurer, 
William M Loehr, MD 712 Hume-Mansur 
Bldg , Indianapolis 4 Annual meetmg m May 

Iowa 

Iowa X-Ray Club Secretary, Arthur W 

M D , 326 Higley Building, Cedar Rapids Mee 
durmg annual session of State Medical Society 

Kansas 

Kansas Radiological Society Secretary-Treasurer, 
Anthony F Rossitto, MD Wichita 
Wichita Meets annually with State M ^ 
Society 
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Kentucky 

Kbntuckv Radiological Societi Secretary Treas- 
urer, Everett L Pirkey, M D , 323 East Chestnut 
St Louisville 2 

Louisville Radiological Society, Secretary Treas- 
urer, Everett L Pirkey, Louisville General 
Hospital, Louisville 2 Meets second Friday of 
each month at Louisville General Hospital 

Louisiana 

Louisiana Radiological Societv Secretary-Treas- 
urer, Johnson R Anderson, M D , No Louisiana 
Sanitarium, Shreveport Meets with State Med- 
ical Society 

Orleans Parish Radiological Society Secretary. 
Joseph V Schlosser, M D , Chanty Hospital of 
Louisiana, New Orleans 13 Meets first Tuesday 
of each month 

Shrev eport Radiological Club Secretary, Oscar O 
Jones, M D , 2622 Greenwood Road Meets 
monthly September to May, third Wednesday 

Maryland 

Baltimore City Medical Society, Radiological 
Section Secretary, J Howard Franz, M D , 1127 
St Paul St Baltimore 2 

Michigan 

Detroit X-Ray and Radium Society Secretary- 
Treasurer, George Belanger, M D .Harper Hospital, 
Detroit 1 Meetings first Thursday, October to 
May, at Wayne County Medical Society club rooms 

Michigan Association of Roentgenologists Sec- 
retary-Treasurer, R B MacDuS, M D , 220 
Genesee Bank Building Fhnt 3 

Minnesota 

Minnesota Radiological Society Secretary, C N 
Borman M D , 802 Medical Arts Bldg Mm- 
neapolis 2 Meets in Spnng and Fall 

Missouri 

Radiological Society of Greater Kansas City 
Secretary, Wm M Kitchen, M D , 1010 Rialto 
Building, Kansas City 6 Mo Meetings last 
Fnday of each month 

St Louis Society op Radiologists Secretary Charles 
J Nolan, M D 737 University Club Bldg 
Meets on fourth Wednesdaj , October to May 

Nebraska 

Nebraska Radiological Society Secretary Treas- 
urer Ralph C Moore M D , Nebraska Metho- 
dist Hospital Omaha 3 Meets third Wednes- 
day of each month at 0 P m m Omaha or Lmcoln 

New England 

New England Roentgen Rat Society Secretary- 
Treasurer, George Levene M D , Massachusetts 
Memorial Hospitals Boston Meets monthly 
on third Friday at Boston Medical Library 


New Hampshire 

New Hampshire Roentgen Society Secretary, 
Albert C Johnston, M D Elliot Community Hos- 
pital, Keene Meetings quarterly in Concord 

New Jersey 

Radiological Society of New Jersey Secretary, 
Benjamin Copieman, M D , 280 Hobart St , Perth 
Amboy Meetings at Atlantic City at time of 
State Medical Society and midwinter in Newark 

New York 

Associated Radiologists of New York, Inc. Sec- 
re/ary,-’ William J Francis, M D , East Rockaway 
Brooklyn Roentgen Ray Society Secretary, J 
Daversa, M D , 603 Fourth Ave , Brooklyn 

Meets fourth Tuesday, October to April 
Buffalo Radiological Society Secretary-Treasurer 
Mano C Gian, M D , 610 Niagara St , Buffalo 1 
Meetmgs second Monday October to May 
Central New York Roentgen Society Secretary, 
JDwight V Needham, M D , 608 E Genesee St , 
Syracuse 10 Meetmgs January, May, October 
Kings Counti Radiological Society Secretary Mar- 
cus Wiener, M D , 1430 48th St , Brooklyn 19 
Meetings fourth Thursday evenmg, October to 
May, at 8 46 P M , m Kings County Medical Bldg 
New York Roentgen Society Secretary F H Ghi 
selm M D , 111 E 76 St , New York. 

Queens Roentgen Ray Society Secretary, Jacob 
E Goldstem, M D , 88-29 163rd St, Jamaica 3 
Meets fourth Monday of each month 
Rochester Roentgen-Ray Society Secretary-Treas- 
urer, Ralph E Alexander, M D , 101 Medical Arts 
Bldg , Rochester 7 Meets at Strong Memorial 
Hospital, thud Monday, September through May 
North Carolina 

Radiological Society of North Carolina Sec- 
retary, James E Hemphill, M D , Professional 
Bldg , Charlotte 2 Meets m May and October 

North Dakota 

North Dakota Radiological Society Secretary, 
Charles Heilman, M D , 1338 Second St , N , 
Fargo 
Ohio 

Ohio State Radiological SoasTY Secretary-Treas- 
urer Edward C Elsey, M D , 927 Carew Tower, 
Cincmnati 2 Meets with State Medical Association 
Central Ohio Radiological Society Secretary, 
Paul D Meyer, M D , Grant Hospital, Columbus 
Meets second Thursday October, December, 
February, April, and June, 6 30 pm, Seneca 
Hotel, Columbus 

Cincinnati Radiological Society Secretary, Eugene 
L Saenger, M D , 736 Doctors Bldg , Cmcmnati 2 
Meets last Monday September to May 
Cleveland Radiological Society Secretary-Treas- 
urer, John R Hannan M D , Cleveland Chmc, 
Cleveland 6 Meetings at 6 30 p m on fourth 
Monday October to Apnl mclustve 
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Oklahoma 

Oklahoma State Radiological Society Secretary- 
Treasurer, W E Brown, M D , 21st and Xanthus, 
Tulsa 4 Meets in October, January, and May 

Oregon 

Oregon Radiological Society Secretary-Treasurer, 
Boyd Isenhart, M D , 214 Medical-Dental Bldg , 
Portland 6 Meets monthly, on the second 
Wednesday, at 8 00 P M , m the library of the 
University of Oregon Medical School 

Pacific Northwest 

Pacific Northwest Radiological Society Sure- 
tary- Treasurer, Sydney J Hawley, M D , 1320 
Madison St , Seattle 4, Wash Meets annually m 
May 

Pennsylvania 

Pennsylvania Radiological Society Secretary 
Treasurer, James M Converse, M D , 416 Pine 
St , Williamsport 8 Meets annually 

Philadelphia Roentgen Ray Society Secretary, 
George P Keefer, M D , 1930 Chestnut St , Phila- 
delphia 9 Meets first Thursday of each month 
at 8 00 P*u., from October to May, m Thomson 
HaU, College of Physicians, 21 S 22d St 

Pittsburgh Roentgen Society Secretary-Treasurer, 
R P Meader, M D , 4002 JenUns Arcade, Pitts- 
burgh 22 Meets second Wednesday of each month 
at 6 30 p u , October to Jime 

Rocky Mountain States 

Rocky Mountain Radiological Society Secretary- 
Treasurer, Maunce D Frazer, M D , Lmcoln 
Chnic, Lmcoln, Nebr Nest meetmg m Denver, 
Colo , Aug 18-20, 1949 

South Carolma 

South Carolina X-Ray Society Secretary- Treasurer. 
Robert B Taft, M D , 103 Rutledge Ave , Charles- 
ton 16 

South Dakota 

Radiological Society of South Dakota Secretary- 
Treasurer Marianne Wallis, M D , 1200 E Fifth 
Ave . Mitchell Meets during Annual Session of 
State Medical Society 

Tennessee 

Memphis Roentgen Club Meetmgs second Tuesday 
of each month at Umversity Center 

Tenn-essee Radiological Socebty Secretary-Treas- 
urer, J Marsh Fr6re. M D , 707 Walnut St , Chat- 
tanooga Meets annually with State Medical 
Society m April 

Tesas 

Dallas-Fort Worth Roentgen Study Club Sec- 
retary, X. R Hyde, M D , Medical Arts Bldg , 
Fort Worth 2 Meetmgs on third Monday of each 
month m Dallas m the odd months and m Fort 
Worth in the even months 


Houston X-Ray Club Secretary, Curtis H Burge, 
M D , 3020 San Jaanto, Houston 4 Meetings 
fourth Monday of each month 

Texas Radiological Society Seaelary-Treasurer, 
R P O’Bannon, M D , 650 Fifth Ave. Fort Worth 
Ne.vt meetmg Feb 3—4, 1950, m Dallas 

Utah 

Utah State Radiological Society Secrelary-Treas 
tirer, Angus K Wilson, M D , 343 S Mam SL, 
Salt Lake City Meets thud Wednesday, Jan 
uar> , March, May, September, November 

Virginia 

Virginia Radiological Society Secretary, V B Par 
sons, M D , Norfolk General Hospital, Norfolk 7 

Washmgton 

Washington State Radiological SoaETY Secrt 
tary- Tree surer, John H Walker, MD, 1115 
Terry Ave , Seattle Meetmgs fourth Monday, 
October through May, at College Club, Seattle. 

Wlsconsm 

Milwaukee Roentgen Ray Society Secretary- 
Treasurer, TTbeodore J Pfeffer, M D , 839 N Mar 
shall St , Milwaukee 2 Meets monthly on second 
Monday at the University Club 

Radiological Section of the Wisconsin State Med- 
ical Society Secre/ary, Abraham Melamed, Mil, 

425 E W isconsm Ave. Milwaukee. Two-dav meet 
mg m May, one-day with State Medical Society, 
September 

Untyteebity of Wisconsin Radiological Conference 
M eets first and third Thursdays 4 f M , September 
to May, Service Memorial Institute, Madison 6 

Puerto Rico 

Asociaci6n PuertorriqueSa de Radioloo{a Secre 
tary, Jesus Rivera Otero, M D , Box 3542, San 
turce, Puerto Rico 

CANADA 

Canadian Association of Radiologists Honora^ 
Secretary-Treasurer, E M Crawford, M-D 
sociate Honorary Secretary-Treasurer, Jean ^ 
chard, M D Central Office, 1535 Sherbrooke ht., 
West, Montreal 26, Quebec Meetmgs m January 
and June 

La SociiTfi Canadienn-e-Francaisb d’Electkoi-wj 
et DE Radiologie MAdicales General Seer r, 
Ongfeae Dufresne, M D , Institut du Bn 
Montreal Meets third Saturday each moa 

CUBA 

SOCIEDAD de RADIOLOGiA Y Fisioterafia db 
Offices m Hospital Mercedes, Havana 
monthly 

MEXICO 

SoaEDAD MEXICANA de RADIOLOGfA Y 

General Secretary, Dr Dionisio P&vz 
Marsella 11, Mtoco, D F Meetmgs first 
day of each month 


ABSTRACTS OF CURRENT LITERATURE 


ROENTGEN DIAGNOSIS 
The Head and Neck 

Echols, Dean H , and Colclough, J A Sub 
total Craniectomy for Osteomyelitis of the 
Skull 440 

Philips, Robert N Primary DiffusL Paratliy- 
roid Hyperplasia in an Infant of Four 
Months 440 

The Chest 

Fischer, F K Demonstration of the Bronchial 

Tree with Water-Soluble Contrast Medium 440 
Fischer, F K . and MOlly, K Contnbution 
to the Technic of Bronchography with a 
Water-Soluble Contrast Medium, loduron-B 440 
O’Keefe, John J Primary Bronchogeme Carci- 
noma Correlation of Recent Literature 
with One Hundred and Thirty-One Proved 


Cases 440 

Good, C Allen Pitfalls in the Early Diagnosis 

of Carcinoma of the Lung 441 

GarcIa Otero, Julio, and CaubarrAre N L 

Osteopathic Form of Bronchial Cancer 441 

SouDERS, Carlton R , and Kingslei, J W , Jr 

Bronchial Adenoma 441 

O’Brien, E J , Tuttle, Wm M and Ferkaney, 
Joseph E Management of the Pulmonary 
“Com” Lesion 441 


Postlbthwait, R W Hagbrty, R F and 
Trent, J C Endobronchial Polypoid Ha- 
martochondroma Review of the Literature 
and Report of a Case 

Johnstone, Rutherford T Pulmonary Affec- 
tions of Occupational Origin 
Delord M , and Besson, F Silicosis Simulat- 
ing a Unilateral Pulmonary Tumor Pleuro- 
scopic Appearance and Diagnostic Impor- 
tance 

Agate, John N Delayed Pneumonitis m a 
Beryllium AVorker 

Burke, Hugh E , and Parnell John L 
Asymptomatic Mimmal Pulmonary Tuber- 
culosis Assessment of Status Results of 
Supervision and Treatment 
Coates, E Osborne, Jr Bronchoscopy m Pul- 
monary Tuberculosis A Study of Post- 
Tronchoscopic Increase of Disease 
Tapia Manuel Direct Radiologic Diagnosis of 
Tracheobronchial Tuberculosis 
Robuiuch Wm etal Preliminary Report on a 
Community-Wide Chest X-Ray Survey at 
Minneapolis, Minnesota 

Burgess, J N Findings of a Chest X-Ray 
Centre 

Aston Melville J , and Loeser, William D 
Mass Photofluorography m a Naval Shipyard 
Sjuth, Charles E Beard Rodney R,, and 


Saito, Margaret T Pathogenesis of 
Coccidioidomj'cosis uith Special Reference 


to Pulmonary Cavitation 444 

Mannes, and Tixhon Air-Filled Bulla Second 

ary to a Lung Abscess 446 

Suchett-Kaye, a I Some Aspects of Right 

Upper Lobe Pneumonia in Children 446 

Vald6s DfAZ, Roberto, et al Atypical Pneu- 
monia in Infancy 446 

Chase, Harold F Role of Delayed Gastric 
Emptying Tune in the Etiology of Aspiration 
Pneumonia 446 

Levi-\ ALENSi, A Transient Pulmonary Opac 
ities Secondary to a Furuncle of the Lumbar 
Region 446 

Shapiro, Robert and Rigler, Leo G Pul- 
monary Embolism Without Infarction 446 

Hodes, Philip J , Johnson, Julian, and Atkins, 
Joseph P Traumatic Bronchial Rupture 
with Occlusion 446 

Maresh, Marion M Growth of the Heart Re 
lated to Boddy Growth Dunng Childhood 
and Adolescence 447 

Taylor, Henry K Qinical Application of 

Angiocardiography 447 

VAN LINGEN, M R , AND BeCKLAKE M R. 
Venous Catheterisation of the Heart I 
Results on Normal Subjects 447 

Porto Joao Pathogenic Analysis of Black Car- 
diopathy (Ayerza’s Disease) 448 
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443 


443 


443 


444 


444 
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The Digestive System 

Kinsella, Thomas J Morse, Russell W , and 
Hertzog Ambrose J Spontaneous Rup- 
ture of the Esophagus 448 

Moore Julian A , and Murphv, James D 

Spontaneous Rupture of the Esophagus 448 

Haight, Cameron Congenital Tracheoesopha- 
geal Fistula Without Esophageal Atresia 448 

Adams, Herbert D Diverticula of the Thoracic 

Esophagus 449 

Rigler Leo G Roentgen Examination of the 

Stomach in Symptomless Persons 449 

State David Gastric Carcinoma Its Etiol- 
ogy# Symptoms aud Treatment 449 

Basslbr, Anthony, and Peters, A Gerard 
Distmctions Between Gastric Sarcoma and 
Caremoma, with Special Reference to the 
Infiltrating Types of Sarcoma 449 

Neel, Harry B Multiple Caremomas of the 
Stomach and Choledocholithiasis in a Patient 
with Permaous Anemia 459 

Lam Robert C Vagotomy for Peptic Ulcer A 

Follow-up Study of Twenty Cases 45O 

Machella, Thomas E , and Lorber Stanley H 
Gastrointestinal Motility Followmg Vagot- 
omy and the Use of Urecholme for the Con- 
trol of Certain Undesirable Phenomena 450 
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Abstracts of Current Literature 


September 1949 


Kennedy, G R , and Beck, Erivin Benign 
Ulcer of the Greater Curvature of the 
Stomach 451 

Hussar, Allen E Duodenal Ulcer — A Follow- 
up Study of 305 \ eterans Discharged Because 
of Ulcer 451 

Conti, Jasies G , Foltz, Thomas P , and Stev- 
ens, G Arnold Surgical and Roentgeno- 
logic Aspects of Duodenal Diverticula 451 

Hunt, Claude J Early Diagnosis and Roent- 
gen Manifestations of Obstruction of Small 
Bowel 461 

Nario, Clivio V Acute Volvulus of the Small 

Bowel 451 

Olsan, Edwin S , and Sussman, Marcy L 

Nonspecific Enterocolitis 452 

Ramos Mejia, Manuel M , and Gallastegui, 
Carlos A Localized Rectosigmoidal Ulcer- 
ative Colitis 452 

Bbemer a M , Samuel, Eric, and Shedrow, A 
The Secondary Infection in Chronic Amoebic 
Colitis A Clinicopathological and a Radio- 
logical Study 452 

SwARTS, Jerome M , and Stine, Leonard A 
Visceral Neuropathy Complicating Diabetes 
MeUitus 452 

Can6nico, Abel N , and Pilheu, Federico R 
Megasigmoid Clinical and Surgical Con 
siderations m Thirty set Cases 453 

Gross, Harold T Etiology and Diagnosis of 

Subphrenic Abscess 453 

Whitaker, William G , Jr , Walker, E 


Thayer, and Canipelli, Joseph Lipo- 
granuloitia of the Peritoneum Report of 
Three Cases Following the Intra-Abdominal 


Use of Liquid Petrolatum 463 

Doubilet, Henry, and Mulholland, John H 
Recurrent Acute Pancreatitis Observations 
on Etiology and Surgical Treatment 463 

Beynon, a E Primary Carcinoma of the Liver 

m a Boy Aged 15 464 

Segal, Harry L , Friedman, Harold A , and 
Watson, James S , Jr Problems in the 
Diagnosis and Treatment of the Non-Calcu- 
lous Gall Bladder 464 

The Musculoskeletal System 
Sherman, Mary S Estrogens and Bone For- 
mation m the Human Female 454 

ScHiNZ, H , Uehlinger, E and Botsztejn Ch 
Roentgen Appearance of the Hormonal Bone 
Diseases 454 

O’Brien, Robert M , and Mira Joseph J 

Acute Hematogenous Osteomyehtis 465 

Fairbank H a Thomas Melorheostosis 465 

Fairbank H a Thomas Osteopoikilosis 465 

Fairbank, H A Thomas and Barer, S L 
Hyperplastic Callus Formation, With or 
Without Evidence of a Fracture m Osteo- 
genesis Imperfecta Whth an Account of the 
Histology 456 


Ponseti, Ignacio Bone Lesions in Eosinophilic 
Granuloma, Hand-Schullcr-Christian Dis 
case, and Lettcrer-Siwc Disease 
McCreary, James H Eosinophilic Granuloma, 
with Simultaneous Involvement of Skin and 
Bones 

1 ANDEMARK, WWLTER E , AND PaGE, MaNLEY A 
Massive Hjqierplasia of Bone Follomng 
Fractures of Osteogenesis Imperfecta 
Bingold, AC A Case of Polyostotic Inbrous 
Dysplasia 

Read, William A , and Buxton, Russell 
Gout Simulating Rheumatoid Arthntis 
Metcalfe, John W Importance of Leprosy in 
Orthopedic Surgery 

Steinberg, Charles L Brucellosis as a Cause 
of Sacroiliac Arthritis A Study of Its 
Relationship to Rheumatoid Spondylitis 
LuJiB, George Solitary Plasmocytoma of 
Bone with Renal Changes 
Carrigan, Francis P Myelographic Studies 
with Pantopaque 

Wilson, Claude D Diagnosis and Treatment 
of Protruded Lumbar Intervertebral Disks 
Roche Madrice B Bilateral Fracture of the 
Pars Intcrarticularis of a Lumbar Neural 
Arch 

Fairbank, T J Fracture-Subluxations of the 
Shoulder 

Rhoo, F Y , AND Kuo, CL An Unusual Anom- 
aly of the infenor Portion of the Scapula 
Goldenberg, Raphael B Congenital Bilateral 
Complete Absence of the Radius in Identical 
Twins 

CorrSa, Telmo and Botelheiro, Josfe Pueu 
moarthrography of Traumatic Lesions of the 
Meniscus 

Kestler, Otto C Traumatic Instability of the 
Ankle Joint 

Zadfk, Isadore, and Gold, Aaron M 
Accessory Tarsal Scaphoid 
Gordon Everett J , Perlman, Aaron W , and 
Shecter, Nathan Diffuse Inflammation 
of Cartilage 
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Blood Vessels 

Smith. R Glenn and Campbell, Darrell A 
Some Technical Considerations m 
Artenographic Examination of the Lower 
Extremity . 

MATHfe, Charles P Aneurysm of the Rena 
Artery 

Celis, a , Espinosa, J F , and Freooso, J 
Radiological Diagnosis of the Cruveilhier 
Baumgarten Syndrome 


Obstetrics and Gynecology 
Goldman, Daniel W Advantages of Hystcr^ 
salpingography Under Fluoroscopic Contro 

The Gemto-Urimuy System 

Engel William J Urologic Investigation of 
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Abdoiniii il Masses 461 

Trabucco, Armando The Bladder in Genital 

Prolapse 462 

Boss, William Diagnosis of Bladder Stones 462 

Brodny, M Leopold and Rodins Samuel A 

Urethrocystography in the Male Child 462 


Miscellaneous 

ARaiER, Vincent W , Cooper, George Jr , and 
Adair, Norman Symptoms Masked or 
Modified by Chcmotlicmpy The Increasing 
Responsibility of tlie Roentgenologist 462 

RADIOTHERAPY 


Donlan, Charlotte P Irradiation in Cancer of 

the Tongue 462 

Fox, C Calvin Carcinoma of the Nasopharynx 463 
Wakelbv, Cecil Carcinoma of the Breast and 

Its Treatment 463 

Riddell \Tctor Early Diagnosis and Treat- 
ment of Carcinoma of the Breast 463 

Monroe, Clarence W Lymphatic Spread of 

Carcinoma of the Breast 464 

Kimbrough, Robert A , and Muckle, Craig W 

Treatment of Carcinoma of the Cervix 464 

Calkins, L A Retreatment of Caranoma of the 

Cervix 464 

Thomas, Walter L , Carter, Bayard and 
Parker Roy T Radical Panhysterectomy 
(Wertheim) and Radical Pelvic Lyraphade- 
nectoray 464 

CoRSCADEN, James A , Gusberg, S B , and 
Donlan, Charlotte P Preasion Dosage 
m Interstitial Irradiation of Cancer of the 
Cervix Uten 466 

Pendergrass Eugene P What to Do for the 
Cancer Patient When He Returns Home 
The Role of the Radiologist 466 

Hanfling Seymour L Grenz Ray (Supersoft 


Roentgen Rav) Theraj y of Cutaneous Dis- 
eases 465 

Porta, Carlo Radiotherapy of Keloids 46 'i 

Trusler, Harold M , and Bauer, Thomas B 

Keloids and Hypertrophic Scars 465 

Cleveland D E H Removal of Superfluous 

Hair by X Rays 466 

Guyton, Jack S , and Reese, Algernon B 
Use of Roentgen Therapy for Retinal Diseases 
Charaetenzed by New -Formed Blood Vessels 
(Eales’s Disease, Retinitis Proliferans) 466 

Crile, George, Jr Treatment of Thyroiditis 466 
Uhlmann, Erich M Rosenblum, Philip, and 
Perlman, Samuel J Radiation Therapy 
of Tonsils and Adenoids 466 


RADIOACTIVE ISOTOPES 

Preparation and Measurement of Isotopes and 

Some of Their Medieal Aspects 467 

Haines, Samuel F , et al Use of Radioiodine 

m the Treatment of Exophthalmic Goiter 467 

Rawson, Rulon W , et al Effect of Total Thy- 
roidectomy on the Function of Metastatic 
Thyroid Cancer 467 

EXPERIMENTAL STUDIES 

Tullis John L Response of Tissue to Total 

Body Irradiation 468 

Anderson, E G Frequency of Transmitt d 
Chromosome Alterations and Gene Muta- 
tions Induced by Atomic Bomb Radiation in 
Maize 468 

Goldfbder, Anna, and Cameron, Gladys 
Growth in Tissue Culture of Analogous 
Mouse Caremomas and Theu Response to 
Radiation 468 

Caldecott, Richard S , and Sihth Luther 
Resuscitation of Heat-Inactivated Seeds with 
X-Radiation 468 



ROENTGEN DIAGNOSIS 


THE HEAD AND NECK 

Subtotal Craniectomy for Osteomyelitis of the Skull 
Dean H Echols and J A Colclough Am J Surg 
76 443-445, October 1948 

The authors report a case of extensive osteomyelitis 
of the skull treated by repeated surgical excision so that 
finally a subtotal craniectomy had been performed 
This included the removal of both parietal bones, the 
greater part of the frontal bone, the temporal bones to 
their petrous portions, and the occipital bone to and 
including the postenor margin of the foramen magnum 
The important features were irregular, spontaneous 
drainage of painless abscesses m the upper eyelids as- 
sociated with frontal headaches, palpable destructive 
areas in the skull , a 4 plus Klme reaction , culture of 
Staphylococcus aureus and an anaerobic streptococcus 
from the wound Roentgenograms showed areas of 
destruction and sequestration m the frontal region, 
with thickening of the entire skull The case was 
diagnosed as a mixed syphilitic and pyogenic osteo 
myelitis of the skull 

After SIX months of good health, the patient, a forty- 
year-old negress, died of pneuraococcic meningitis eight 
months after the final resection She had been ex- 
ammed four months after the final resection and at that 
time was well and had no complaints Her head was 
soft but the bram was apparently well supported by the 
dura, penosteum, and scalp, which post mortem were 
found to be greatly thickened 
Three roentgenograms John F Whigen, M D 
University of Pennsylvania 

Primary Diffuse Parathyroid Hyperplasia m an In- 
fant of Four Months Robert N Philips Pediatncs 
2 428-434, October 1948 

A fatal case of primary diSuse parathyroid hyper- 
plasia in a four-month old infant is reported Fmdings 
included severe hypercalcemia, enlargement of at least 
three of the parathyroid glands, generalized osteitis 
fibrosa, and calcium deposits in the kidneys, lungs, 
bronchial cartilage, thymus, and choroid plexus The 
early onset of symptoms and the extensive anatomic 
changes in this case suggest the possibihty of a congeni- 
tal ongm Although the left upper parathyroid was 
not grossly enlarged, it was histologically identical with 
the other three glands 

Three roentgenograms, 1 photograph, 3 photo- 
micrographs 


THE CHEST 

Demonstration of the Bronchial Tree with Water- 
Soluble Contrast Medium, F K Fischer Schweiz 
med Wchnschr 78 1025-1033, Oct 23, 1948 Con- 
tribution to the Technic of Bronchography with a 
Water-Soluble Contrast Medium, loduron-B F K 
Fischer and K Mfllly Ibid 1033-1035, Oct 23. 
1948 (In German) 

The use of iodized oil for bronchography has the dis- 
advantage that oily deposits sometimes remain in the 
lungs for years interfering with subsequent roentgen- 
ologic study There is also some question as to whether 
the residual deposits may not lead to late pathological 
changes In some diseases the iodine component may 
of Itself be harmful It is true that reports of injury 


are rare, but this may be due to the fact that only ir 
reparable or lethal damage is generally reported The 
literature both on injuries and on previous attempts to 
use a water-soluble medium for bronchography is dis 
cussed and reviewed 

Of the water-soluble media available, preference is 
given to loduron-B, a product developed in collabora 
tion with Cilag Schaffhausen The drug is prepared m 
a 50 per cent nscous aqueous solution It is well 
tolerated, produces good bronchograms wathout exces 
sive coughing, has no side reactions, and disappears 
from the lungs in three or four hours It may be diluted 
with normal sahne if a thinner solution is desired 
In the second of the articles listed above, the technic, 
indications, and results of bronchography are reviewed 
as they bear on the use of this medium In general 
there is little new material included, the medium is 
used in much the same manner as iodized oil, the au 
thors preferring the catheter method of instillation 
Twenty one bronchograms 

Lewus G Jacobs, M D 
Oakland, Cahf 


Primary Bronchogenic Caremoma Correlation of 
Recent Literature with One Hundred and Thirty-One 
Proved Cases John J O'Keefe Arch Int Med 82 
345-361, October 1948 

One hundred and thirty-one cases of proved pnmaiy 
bronchogenic carcinoma from the Philadelphia General 
Hospital (1940-46) are analyzed and the findings are 
correlated with data m the recent literature 

In the present senes there were 125 men Eighty 
two of the patients were between the ages of fifty and 
seventy The time between mitial symptoms and 
hospitalization was more than a year in 22 cases, six 
months to one year in 24, and less than six months m i 
Subsequent to diagnosis. 111 patients (84 7 per cent) 
died within eighteen months The only deviation in 
the present senes from the generally accepted 
was the almost equal distnbution between the left an 
nght lung, the caremoma occumng m the nght lung in 


The tumor ivas 


of 


of the 
•obably 


63 cases and in the left in 68 cases 
the squamous-cell vanety m 114 cases and 
adenomatous type m 17, a proportion of 6 7 to 1 

The author states that the roentgenogram is pn 
the most valuable single means of obtaining an ear y 
presumptive diagnosis of bronchogenic 
Mass chest surveys, initially intended as a chec 
tuberculosis have proved equally valuable m detec 
the presence of malignant growths Several 
in tins procedure are apparent, however, a ® 

IS often not sufficient, especially a single postei^m 
view, imtial negative reports are considered as < 
and, because of a false impression or a mistaken 
diagnosis, re evaluation is not attempted until m 
time has been lost . 

In the present senes of 131 cases, the roentgeno 
diagnosis was positive m 70 cases (53 4 per cen 
indefinite or false m 22 (16 7 per cent), there 
report in 39 cases The histologic diagnosis 
tive in 98 cases (74 7 per cent) , there was no repor 
33 cases 

The therapeutic approach to caremoma of t 
as with carcinoma elsewhere, is dependent on t ® 
of involvement at the time of diagnosis It ^ 

as either palliative (m cases beyond hope of c 
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definitive (in those in which the tumor is considered 
early and operable) There arc three methods of 
attack bronchoscopic, with removal of tissue by for- 
ceps or by electrocoagulation, or botli, roentgenologic, 
in the form of high voltage irradiation or implantation 
of radon seeds or radium directly into the tumor, sur- 
gical, by extirpation of the diseased organ The last is 
the only method offering possible cure 

Eleven illustrations, including 6 roentgenograms, 6 
tables 

Pitfalls in the Early Diagnosis of Caremoma of the 
Lung C Allen Good Minnesota Med 31 1087— 
1092, October 1948 

Because so much depends on early diagnosis of car- 
cinoma of the lung it behooves all physicians to be 
aware of the pitfalls w hich can delay early recognition 
of a pulmonary caremoma Three of these pitfalls re- 
sult from the tendency for this malignant lesion to mas 
querade in benign costume The pitfall of the bentgn 
lutnor can be avoided by the early use of exploratory 
thoracotomy whenever a single circumscribed mass 
which eludes diagnosis by all other methods is present 
in the lung The pitfall of the pulmonary abscess can 
be avoided by the analysis of sputum, bronchoscopy, 
and biopsy, and even exploratory thoracotomy, in all 
cases of chronic cavitating disease of the lung encoun- 
tered in an adult patient for which some specific etio 
logic factor cannot be found The pitfall of pneumonta 
can be avoided by the use of the follow-up roentgeno- 
gram, and by maintenance of a high degree of suspicion 
for any lesion which does not disappear roentgenologi- 
cally in ten to fourteen days A constant awareness of 
these problems by all physicians will make for earher 
diagnosis of malignant disease of the lung This in 
turn will improve the results of surgical procedures, the 
only satisfactory method of treatment for this disease 
knowm today 

Six cases illustrative of the pitfalls discussed are re- 
ported 

Fourteen roentgenograms 


Osteopathic Form of Bronchial Cancer Juho 
Garcia Otero and N L Caubarr^re Schweiz med 
Wchnschr 78 934-037, Sept 26, 1948 (In French) 
Attention is directed to the fact that the first symp- 
toms of pulmonary cancer may be rheumatic pains as- 
sociated with hypertrophic pulmonary osteoarthropathy 
Such a case is reported A 69 year-old man had pam in 
the knees for three months, mth no pulmonary symp- 
toms X ray study showed the changes of hypertrophic 
pulmonary osteoarthropathy and the resulting study 
of the lungs demonstrated a large tumor in the base of 
the left lung postenorly, which ivas removed, the 
pathological diagnosis was malpighian epithehoma " 
The joint symptoms cleared completely forty eight 
hours postoperatively, except for the permanent mor- 
phologic changes In four months mediastmal masses 
had developed resistant to irradiation therapy, and six 
months after that a large nodule had appeared m the 
right lung The author feels that the fining of an un- 
explained hypertrophic pulmonary osteoarthropathy 
should lead to a careful search for a pulmonary neo- 
plasm 

Six roentgenograms, 1 photograph 

Lewus G Jacobs, M D 
Oakland Cahf 


Bronchial Adenoma Carlton R Souders and J W 
Kingsley, Jr New England J Med 239 459-466 
Sept 23, 1948 

Bronchial adenomas compnsc about 6 per cent of all 
pnraary bronchial tumors They arise in the sub 
mucosa of the bronchial walls, possibly from the bron- 
chial glands or ducts The growth is usually situated in 
a pnmary bronchus and is frequently visualized 
through the bronchoscope The tumor is a rounded 
pink or purplish mass attached by a broad base and 
may bleed profusely following manipulation 

Histologically, bronchial adenomas may be car- 
cinoids or cylindromas There is some difference of 
opinion as to the possibihty of some of these tumors 
being malignant, but by far the majonty are benign 
This growth is usually seen m patients under forty 
years of age There may be a history of respiratory 
symptoms of several years duration, wath cough that 
is particularly distressing at night Hemoptysis is of 
frequent occurrence, there may be wheezing, dyspnea 
IS usually not extreme, chest discomfort occurs, and 
after some time pulmonary infection develops The 
physical findings are m direct proportion to the amount 
of bronchial obstruction and pulmonary involvement 
There are no roentgenographic findings characteristic 
of bronchial adenoma, but changes due to obstructive 
phenomena may be observed Fluoroscopy, Bucky 
films, and films on mspiration and expiration are in- 
dicated m these patients Body-section roentgenog- 
raphy and bronchography are of value The final 
diagnosis is made by biopsy 

Treatment consists of local removal if this can be 
accomplished without too much difficulty or a surgical 
resection of a lobe or entire lung 

Seven illustrations including 6 roentgenograms, 2 
tables John B McAneny, M D 

Johnstown, Penna 


Management of the Pulmonary "Coin” Lesion 
E J O’Bnen, Wm M Tuttle, and Joseph E Ferkaney 
S Clm North America 28 1313-1322, October 1948 

As chest X ray studies of large groups are being con- 
ducted, numerous peculiar and confusing rounded 
shadows are being encountered These com-hke densi- 
ties may represent primary mahgnant or bemgn tu- 
mors, tuberculomas, chronic indolent abscesses, or 
metastatic tumors 

The present study is based ou 21 patients seen over a 
period of two and a half years, m none of whom was a 
diagnosis definitely estabhshed prior to operation The 
final diagnoses were bronchogenic carcinoma m 8 
cases sarcoma m 1 case tuberculoma m 8, cyst m 1, 
abscess in 2, and chondroma ml Six of the 21 pa- 
tients had no symptoms, the pulmonary lesions being 
discovered on a routme chest film In 2 others the 
lesions were also accidental discoveries, though a his- 
tory of symptoms was later ehcited Cough appeared 
to be the commonest symptom, but was not charactens 
tic m any respect Hemoptysis occurred m 4 pa- 
tients but m only one case was a large amount of blood 
raised 

A comparative study of a senes of films obtained 
over a penod of months or years, if available, may be of 
considerable aid in diagnosis If the shadow is shown 
to be increasing in size, a malignant tumor may well be 
suspected Abscesses and tuberculomas also grow 
how ever and on the other hand, a mahgnant lesion may 
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remain stationary for months Tuberculous lesions arc 
generally more sharply circumscribed than a malignant 
tumor and may contain calcium in their centers Un- 
fortunately, too much reliance cannot be placed on this 
last finding, since caremomas have been known to arise 
around a Ghon tubercle and long standing pulmonary 
abscesses may contain calcium in their n alls or centers 
Because of these difficulties m diagnosis and the 
high percentage of cases proved to be malignant, the 
authors advocate prompt pulmonary resection in the 
presence of these rounded lesions It has become 
increasingly evident that pulmonary parenchymal tuber 
culomas do poorly when treated by streptomycin, 
collapse therapy, or by the more conservative regimen 
of bed rest They tend in time to excavate leaving a 
cavity with a thick non resilient wall, which is not 
influenced by collapse measures Abscesses and cysts 
also are best treated by resection Thus there remains 
no logical reason for temporizing m the treatment of 
the rounded or "com” lesion of the pulmonary paren- 
chyma Too often, to do so is to waste time, and fre- 
quently life 

Seven roentgenograms, 1 photograph, 1 table 

S F Thomas, M D 
Palo Alto Calif 

Endobronchial Polypoid Hamaxtochondroma Re- 
view of the Literature and Report of a Case R W 
Postlethwait, R F Hagerty, and J C Trent Surgery 
24 732-738, October 1948 
The thuleenth reported case of endobronchial poly- 
poid hamartochondroma is added to the literature 
These bemgn lesions have been defined as ‘ tumor 
like malformations in uhich occur only an abnormal 
mixing of the normal components of the organ The 
abnormahty may take the form of a change in quantity, 
arrangement or degree of differentiation, or may com- 
prise all three The deduction to be drawn from his- 
tologic exammation of these formations is that they have 
originated m an abnormal muxing of normal elements or 
from disturbance of their development ” 

Intrapulmonary lesions may remain asymptomatic, 
and grow to considerable size before causing symptoms, 
a small endobronchial tumor, however, may produce 
severe symptoms early, due to obstruction X ray 
esammation may be of value in revealing the changes 
associated with bronchial occlusion In 3 of the re 
ported cases lipiodol studies showed failure of a lobe or 
segment to fill with the radiopaque material Intra- 
pulmonary tumors may requue resection, while endo 
bronchial masses may be removed through the broncho- 
scope 

Two roentgenograms, 1 diagram, 1 table presenting 
details of the reported cases Good bibliography 

J E Whiteleather, M D 
Memphis, Tenn 

Pulmonary Affections of Occupational Origin 
Rutherford T Johnstone Am Rev Tuberc 58 
375-392, October 1948 

The author discusses briefly the significance and 
effects of the inhalation of certain dusts m mdustry 
Concerning the harm which may result from the inhala 
tion of industrial dusts consideration must be given to 
the factors of weight, particle size and concentration, 
as a ell as to the chemical nature of the dust 

Iron Dust Inhalation of iron dust for a number of 
years will produce a fine nodulation throughout the 


lungs There is, however, no reactive fibrosis, no dis 
ability, and no predisposition to tuberculosis The 
process is designated as a "benign pneumoconiosis ” 
Cement Dust Examination of large numbers of 
workers in the cement industry leads to the conclusion 
that this dust is harmless It causes no nodulation 
demonstrable on chest roentgenograms or other clearly 
recognizable change 

Cotton Dust Cotton dust causes no appreciable 
fibrosis but is capable of being allergenic Byssinosis 
IS a peculiar respiratory affection resulting from the 
inhalation of cotton fibers and is charactenzed by the 
signs and symptoms of asthma and bronchitis The 
cause of the disturbance is a fungus or mold 

Bagassosts Bagassosis results from the inhalation of 
bagasse, the residuum of sugar cane after the sugar has 
been extracted The cause is believed to be an anbgcn 
m the bagasse Xo definite roentgen picture has yet 
been established 

Fiberglass Thus far no evidence has been found to 
indicate that inhalation of this dust will cause pulmo- 
nary damage 

Other Inert Dusts Many other dusts may be cncoun 
tered m an industrial environment, such as carbon, 
calcium carbonate, tobacco sugar, etc None of these 
will produce appreciable pulmonary fibrosis 

Bauxite Recently it has been shouai that in the 
manufacture of abrasives when a mixture of bauxite 
(hydrous aluminum oxide) and other substances is sub- 
jected to high temperatures, inhalation of the resulting 
fumes may lead to severe pulmonary disease The 
roentgenographic findings include irregular tent 
mg of the diaphragm, widened mediastinal shadow, 
a lace-like granular change in the lungs, with emphy 
sema and ring like shadows m the advanced cases 
Diatomaceous Earth While previous expenence, 
both clinical and experimental, led to the belief that the 
inhalation of this substance would not produce fibrosis 
recent evidence strongly indicates that fibrosis with 
nodulation has occurred in some instances of exposure 
to calcined diatomaceous earth This substance when 
subjected to high degrees of heat may release a crystal 
fine silica Changes occur in the lungs similar to those 
seen m bauxite workers It appears, therefore, tha 
these silicates, ivhile ordinarily inert, may become 
harmful when subjected to high temperatures 

Beryllium "While metals as a group do not affect the 
lungs, two exceptions are noteworthy, beryllium an 
cadmium No uniform name has been adopted for ^ 
disease resulting from the inhalation of berylhum 
Chnical symptoms include weakness, loss of weig i 
shortness of breath, anorexia, and non productive 
cough The early roentgenographic appearance c 
that of a fine sandpaper-like granulanty 
diffuse reticular pattern is seen and the hilar sha 
become fuzzy Distinct nodules appear unifonny 
throughout the lung fields 

Cadmium Cadmium oxide, when mhaled, has p 
ably more lethal potentialities than any other 
It becomes so only when subjected to high 
tures The symptoms develop acutely and 
rapidly, rvith cough headache, dizziness, 
in the chest and marked dyspnea The roentgenogr^^ 
shows a widespread patchy bronchopneuffloma 
autopsy, edema and congestion of the lungs are 
with a proliferative interstitial pneumonia and ca 
rhal bronchitis These changes are chemical in on 
Silicosis Sihcosis and asbestosis are not inclu 
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tins -irticle since it is tissiinied that readers arc familnr 
with the vanous aspects of these diseases 
Eleven roentEcnogrtms L W Paul, M D 

University of Wisconsin 

Silicosis Simulating a Unilateral Pulmonary Tumor 
Pleuroscopic Appearance and Diagnostic Importance 
M Delord and F Besson J frinc mdd et chir 
thorac 2 652— 55G, 194S (In French) 

A 29-ycar-old soldier uho had been a coal miner for 
se\en years presented himself because of cough and 
dyspnea He had been away from the mines for three 
years Previous fluoroscopic studies of the chest had 
been reported os negative A film now showed a homo- 
geneous opacity m the left mfraclavicular area, measur- 
ing 3X4 cm m diameter The remainder of the 
lungs showed a diffuse rcticulo nodular thickening of 
the pulmonary markings Sputum examinations were 
negative for tuberculosis Bronchograms showed a 
funnel shaped narrowing of the divisions of tlie dorsal 
bronchi of the left upper lobe An aspiration biopsy 
yielded serous fluid which transmitted tuberculosis to 
an inoculated guinea-pig Pleuroscopic examination 
showed the entire left lung studded w ith slate-colored 
diamond-shaped plaques measunng about 1 6 cm m di- 
ameter 

After two years of sanatonum care the patient is 
chnically well and the roentgen lesion is stationary 

Silicosis usually gives bilateral evidence of disease 
and there are instances m the literature w here lobecto 
mies and pneumonectomies were performed because of 
unilateral lesions simulating a neoplasm The ivide- 
spread plaques on the pleura have received very little 
attention m the literature and were interpreted as re- 
sulting from a massive impregnation of the lung by 
noxious dusts The authors believe this case to be 
important because of the rather sudden appearance of 
the pseudo-tumor nine months after a negative fluor- 
oscopy, and as showing the necessity of frequent inocula- 
tions of guinea-pigs in order to prove the presence of 
tuberculosis in a large number of sihtcoic patients 

Three roentgenograms E M Savignac, M D 

Detroit Mich 

Delayed Pneumonitis in a Beryllium Worker Re- 
port of a Case John N Agate Lancet 2 530-533, 
Oct 2, 1948 

A case of chronic pneumonitis m a laboratory worker 
IS recorded developing three years after exposure 
to a phosphorescent powder ( zinc beryllium manganese 
sdicate) used m making fluorescent lamps The pa- 
tient inadvertently exposed himself to nsk, it not being 
generally understood that the degree of exposure needed 
for this dust to cause harm is much less than that usu- 
ally required to bnng about occupational pulmonary 
disease Cough, dyspnea and extreme loss of weight 
were the chief clinical features 

Roentgenography showed fine punctate or granular 
markings scattered throughout the lung fields with 
subsequent reticulation and fine nodulation Stdl 
later there was a coarsenmg of the reticular pattern 
with an increase of hnear striae suggesting fibrosis, and 
a decrease m nodulation Granulomatous lesions were 
found m the liver without biochemical evidence of liver 
disorder The chronicity of the condition and the 
serious residual disabihty are considered typical 
Two photomicrographs 


Asymptomatic Minimal Pulmonary Tuberculosis 
Assessment of Status Results of Supervision and 
Treatment Hugh E Burke and John L Parnell 
Canad M A J 59 348-363 October 1948 

In an effort to determine the value of certain objec- 
tive criteria used in the assessment of the status of 
tuberculous lesions m individuals who denied symp- 
tomatology within a period of weeks or months prior to 
the discovery of their disease, the authors review ed the 
records of 443 cases of so-called asymptomatic minimal 
tuberculosis 

All the cases included in the study were discovered 
cither on moss survey x-ray examination or on routine 
X ray examinations of families in which a case of tuber- 
culosis had recently been discovered 

It IS concluded that physical examinations, including 
a search for latent rfiles, are of little or no value m the 
assessment of the status of tuberculous lesions of mini- 
mal extent Serial film study and bactenologic ex- 
amination of sputum and/or gastnc washings obtained 
from patients who deny cough and expectoration are, 
on the other hand, invaluable aids in the assessment of 
the status of minimal disease found on routine x-ray 
examination 

The authors add that lack of adequate sanatorium 
facilities for the treatment of persons with active 
tuberculous lesions is still a definite factor in the prob- 
lem of control Robert H Teaming, M D 

Jefferson Medical College 

Bronchoscopy in Puhnonary Tuberculosis A Study 
of Post-Bronchoscopiclncrease of Disease E Osborne 
Coates, Jr Am Rev Tuberc 58 412-420 October 
1948 

The present study was undertaken to determine the 
statistical frequency of increase of disease following 
bronchoscopy in patients with active pulmonary tuber- 
culosis and to investigate certain aspects of those cases 
in which It occurred The survey includes all bron- 
choscopies done on patients with pulmonary tuber- 
culosis in Trudeau Sanatonum dunng a ten-year 
penod, compnsmg 473 examinations m 233 patients 
The material is presented in a series of tables It was 
found that the incidence of roentgenographic increase of 
disease in the two months immediately foUowmg bron- 
choscopy was no greater than in other two month 
periods before bronchoscopy Patients wath far- 
advanced disease showed no greater incidence of post- 
bronchoscopic increase in involvement The presence 
of active endobronchial tuberculosis could not be shown 
to be a factor m the development of post-bronchoscopic 
increase m the disease Atelectasis occurred only once 
m 73 cases showing increase of disease after bronchos- 
copy 

Four tables, 1 chart L W Paul, M D 

University of Wisconsin 




o"' UA Aittuiicouroncniai 

Tuberculosis Manuel Tapia Gaz mdd Portuguesa 
1 431—4/4 1948 (In Spanish) 

The problem of the radiologic diagnosis of tracheo- 
bronchial tuberculosis is discussed Tomography was 
found of considerable value, especiaUy when bronchos- 
copy was contraindicated or when the lesions could not 
be msualized The diagnosis in most cases was confirmed 
Dy bronchoscopy 

After describing the normal tracheobronchial tree. 
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the author analyzes the alterations uhich lead to the 
tomographic diagnosis of tracheal and bronchial lesions 
These alterations are as follows 

1 Changes in the bronchial caliber 

Homogeneous stenosis 
Stenosis with sinuous contour 
"Wasp waisted” stenosis 
Funnel stenosis 

2 Changes in the bronchial contour 

Waved wall, resulting in reduction of caliber 
Localized waving, giving a raammillated image 
Serrated contour 

3 Demonstration of hilar bronchi, normally invis 

ible 

4 Ampullar dilatation of the first bifurcation 

5 Alteration of the tracheal contour 

6 Appearance of calcified lesions on the tracheo 

bronchial wall 


and 73 of apparently healed lesions According to 
these figures there are 3 2 persons per thousand inth 
active disease, which would make an estimated 320 in 
the district covered by the survey, whose population is 
about 100,000 If, in addition, two-thirds of the 
apparently healed lesions are only quiescent, the number 
would be raised to 5 6 per thousand, or 560 for the dis 
tnct 

The figures obtained arc compared with those for 
Williamstown, another community which showed a 
somewhat higher incidence Results from 56,600 films 
in SIX moss radiography centers in 1 ictona over a penod 
of three years are also tabulated On the basis of the 
vanous findings, it is concluded that 8 persons per 
thousand, or 16,000 apparently healthy persons m the 
entire state of Victoria, have radiologically active 
tuberculosis 

Two tables D R Brvaxt, MD 

The Henry Ford Hospital 


Forty-seven roentgenograms and tomograms, 2 
photographs 


Prehmmaiy Report on a Co mmuni ty- Wide Chest 
X-Ray Survey at Mmneapohs, Minnesota Wm 
Roemmich, Francis J Weber, Frank J Hill, and Lucille 
Amos Pub Health Rep 63 1285-1290, Oct 1, 1948 

The authors report a chest x-ray survey conducted m 
Minneapolis, designed to cover every person fifteen 
years old and over A total of 301,513 films (70 mm ) 
were obtained Of these, 291,275 (96 6 per cent) were 
negative, 6,977 (2 per cent) were interpreted as sus- 
picious of tuberculosis, and 4,261 (1 4 per cent) of other 
chest disease 

Of 9,236 persons who were given appointments for 
confirmatory 14 X 17-inch films, 8,333 responded, m 
2,331, or 28 per cent of this number, the findings were 
essentially negative, evidence of tuberculosis was ob- 
tained in 3,850, or 46 2 per cent and of other chest 
disease m 2,152, or 25 8 per cent Of the tuberculous 
lesions, 84 8 per cent were classified as mimmal, 13 3 per 
cent as moderately advanced and 1 9 per cent as far 
advanced 

Of the 6,002 persons with positive findings on the 
14 X 17 inch films, 4,219 were referred to private physi- 
cians and 1,1 83 to public clinics for clinical evaluation 
Completed records were available for 1,500 of these at 
the time of this report These show ed 


Negative chest 
Tuberculosis 
Other chest disease 
No diagnosis made 


159 (10 6%) 
648 (43 2%) 
585 (39 0%) 
108 ( 7 2%) 


Of those w ith a diagnosis of tuberculosis, 428 had bac- 
tenologic studies (sputum smears or cultures or gastric 
cultures), with positive findings m 79 or 19 per cent 
This represents 1 87 per cent (abstractor s figure) of the 
4,219 referred cases and 5 3 per cent (abstractor's 
figure) of the 1 500 cases with complete records to date 
Nine tables S F Thomas, M D 

Palo Alto Cahf 


Fmdmgs of a Chest X-Ray Centre J N Burgess 
M J Australia 2 494-496 Oct 23 1948 
A senes of 10 000 chest films taken at Moreland a 
suburban center of Melbourne Australia is analyzed 
There were found 32 cases of presumably active and 
infective tuberculosis (recorded from 17 X 14 inch films) 


Mass Photofiuorography in a Naval Shipyard Me! 
ville J Aston and William D Loeser U S Na\ Jf 
Bull 48 809-818, September-October 1948 

These authors pomt out that for few mass surveys for 
tuberculosis arc follow-up studies over three or four 
years a\ ailablc Their study was made m a naval ship- 
yard now employing 10,070 persons as compared with a 
wartime peak of 42,808 In the onginal survey 6,000 
notations of pathologic conditions were made and 41 000 
negative readings were recorded Of 1,476 pnmary 
tuberculous lesions and 402 secondary lesions, only 46 
cases considered clmically significant remam under the 
surveillance of the div ision of mdustnal medicme, which 
has followed them with roentgenographic examinations 
at monthly to yearly mtervals, routme blood studies 
sputum smears, and tuberculm tests 

On the basis of their obsen ations the authors reach 
the followmg conclusions 

‘ The mterpretation of the roentgenogram of a gwen 
case of suspected tuberculosis is useful m determmi^ 
the presence of activ e disease but must not be 
on as bemg entirely accurate In the 6 cases with den 
nite activ ity reviewed and followed for three years the 
onginal roentgenogram interpretation was accurme ^ 
to the activity m 4 and inaccurate m 2 cases Of — ^ 
cases having definite pulmonary lesions, but 
subsequent act^vuty^ the onginal interpretation of ^ 
roentgenogram was correct m 17, mcorrect in 3, an 


mdefinite m 2 cases 

Many persons under observ ation for tuberculosis 
three to three and a half years w ere found to be tu 
culm-negativ e to small doses It is felt that the va 
of future surveys would be enhanced by mclus'a^ ^ 
tuberculm testmg of those patients screened by men 
genography both for diagnostic and investigative p 
poses 

Two tables 


Pathogenesis of Coccidioidomycosis with j 
R eference to Pulmonary Cavitation Charles E 
Smith Rodney Rau Beard and Margaret Taiko 
Ann Int Med 29 623-655, October 1948 ^ 

Among the complications of Cpccidioides infec ' ^ 

pulmonary cavitation or even spontaneous pne 
thorax or hydropneumothorax Between these w ^ 
tions and the progressive or disseminating gg 
coccidioidomycosis there exists considerable con 
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It IS the hope ot the authors to contribute to the clari- 
fication of this situation and to provide help in dis 
tiiiguishiiig coccidioidal car Ration from tuberculosis 
Coccidioidal pulmonary car Ration is not in the cate- 
gory of disseminating or progrcssir c coccidioidal granu- 
loma The authors hare iiercr seen dissemination 
occur in a patient rrith car Ration 

The car Ry may appear transiently dunng the acute 
mfection, and thus be missed, R may develop months 
after the acute infection has subsided, as shorrti m rou- 
tine chest surveys of military personnel, or may eren 
derelop after a completely inapparent pnmary infec- 
tion The incidence is difficult to assess, but the 
authors belter e R to be much higher than that of dis- 
semination Tortunately the condition is relatively 
benign 

The authors had available for study records of 274 
patients military and civilian, rr Rh car Ries rrhich rrere 
unquestionably coccidioidal (cultures and animal in- 
oculations positir e for the fungus posRir e serology, or a 
posRir e coccidioidin test m association r\ Rh a negative 
tuberculin test) Of 153 cases m the military group, 
88 rrere incidental findmgs on routine roentgenograms 
roentgenograms taken for some other purpose or, in 3 
instances, m the course of a coccidioidm survey 17 of 
71 cir ilian cases were discor ered mcidentally (Informa- 
tion on this point rvas available m only 224 cases ) 

The outstanding sign or symptom produced by the 
car Ration is hemoptysis Nearly three fifths of the 
authors’ eivilian group rvere detected due to that 
danger sign Chest pain, cough, malaise, fever or ex- 
ccssir e sputum accounted for only one tenth of the 
military and cirilian discoveries Thus the benign 
clinical nature of most coccidioidal pulmonary cavities 
IS evident This is in marked contrast to the fever, 
malaise, asthenia and seventy of the illness observed m 
dissemmated infection (coccidioidal granuloma) 

In 269 cases the number of cavities was determmed 
While a solitary cavity is "charactenstic,” multiple 
coccidioidal cavities do occur Nine-tenths of the 
cavities in this senes were single, 4 per cent were multi- 
locular No outstandmg predilection for the nght or 
left side was observed , 70 per cent were m the “upper” 
chest and 30 per cent in the ‘ lower ” One-eighth rrere 
actually reported as “apical ” posmg emphatically the 
question of differentiation from tuberculosis 

The first step m determinmg the nature of the cavita- 
tion IS a coccidioidm skin test Precipitin and com- 
plement-fixation tests and the sedimentation rate are 
further aids to diagnosis Smee the condition is essen- 
tially benign and the risk of dissemmation and contagion 
remote drastic measures should be reserr^ed for specific 
mdications Surgical removal of a persistent sub- 
pleural cavity may be undertaken to ehminate the 
hazard of spontaneous hydropneumothorax 
Twenty roentgenograms 8 tables 

Stephen N Tager, M D 
Urbana, 111 

Air-FiUed Bulla Secondary to a Lung Abscess 
Mannes and Tixhon J franp mfed et chu thorac 2 
579-582 1948 (In French) 

Numerous references are found in the literature deal- 
mg with air-fiUed bullae follow mg pulmonary disease 
Usually they appear followmg bronchopneumonia m 
childhood or a staphylococcus infection of the lung, 
only rarely hare they been seen after an ordmary 
abscess The pathogenesis has always been obscure 


The authors’ patient rvas a 50 year-old female who 
had a right pulmonary abscess following surgery for 
acute appendicitis The family physician treated her 
unsuccessfully by daily mtramuscular mjections of 
penicillin (300,000 units) Three months after the 
onset of symptoms she came to the attention of the 
authors, who instituted vigorous treatment with bron- 
chial instillations of penicillin as well as heavier paren- 
teral doses The penicillin entered the abscess cavity 
freely After four months of continued treatment the 
abscess had healed completely but a large residual air- 
filled bulla was present, without fluid formation and 
with no reaction in the adjacent lung tissue Lipiodol 
instillation showed an absolutely free communication 
between the bulla and two separate bronchi, the oil 
was also easily evacuated 

Numerous theones dealing with the formation of 
bullae have emphasized an obstructive phenomenon ora 
ball valve effect, which ccrtamly was not present m this 
instance This case suggests rather parenchymal dis- 
integration without formation of fibrous tissue durmg 
the rapid healing induced by the antibiotics 

Seven roentgenograms E M SAvnGNAC, M D 

Detroit, Mich 

Some Aspects of Right Upper Lobe Pnemnoma m 
Children A I Suchett-Kaye Arch Pediat 65 
546-554, October 1948 

The author makes a rather unconvincmg case for 
considenng that there is somethmg different about lobar 
pneumonia when R involves the nght upper lobe He 
says that the axillary portion of the lobe is the site of 
the process and that the extension to the apex is 
rare This localization makes R difficult to demon- 
strate the physical signs but scarcely constitutes a 
separate entity One peculiar feature is that some of 
these patients complain of abdommal pain, usually 
epigastnc No ex-planation is offered for this 

The rest of the discussion could be apphed to lobar 
pneumonia in any part of the chest Eight cases are 
reported in some detail, all showmg typical clinical and 
X ray findmgs There are no illustrations 

Zac F Endress, M D 
Pontiac, Mich 

Atypical Pneumoma m Infancy Roberto Valdfa 
Diaz Josfe Diaz Rousselot, Ren6 Montero, and Raul 
Pereiras Rev cubana pediat 20 503-528, September 
1948 (In Spanish) 

The authors present a study of atypical pneumoma as 
seen in 20 children ranging in age from less than a year 
to eight years They describe the radiologic aspects as 
follows The changes are usually apparent at forty- 
eight to seventy-two hours, though m some cases they 
are not evident until four or five days after onset of 
symptoms The lesions are most frequently located in 
the hilus in the form of peribronchitis, which reaches 
out toward the penphery as a shghtly dense fairly hght 
shadow, more dense in the center than at the penphery 
This localization, although the most frequent is not the 
only one The involvement may be pnmanly in the 
lower lobes or m the nght upper lobe, when the 
shadow IS retrocardiac Lateral and obhque films are 
requisite Occasionally there may be infiltrative foci in 
the penphery or m the cardiophrenic angles 

The radiologic shadows may be desenbed as homo- 
geneous nodular, or blotchy The aspect is pseudo- 
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parenchymatous, so-called because it does not show the 
marked opacity of ordinary pneumonia , even when the 
density is intense, it has a massive, homogeneous, 
diffuse, and irregular border and m the center a certain 
sand-hke aspect If there is a factor of atelectasis 
present, then the lesion may take on a lobar aspect 
At other times shadows resembling tufts of cotton are 
present, infiltrating and rounded, with diffuse borders 
and with the general appearance of bronchopneumonia 
Resolution is seen radiologically as a progressive 
diminution of density, occurring from the periphery to 
the center This requires four to five days, although 
sometimes it may extend over slx weeks 

Nine roentgenograms, 4 photomicrographs 

James T Case, M D 
Chicago, 111 

Role of Delayed Gastric Emptying Time m the Eti- 
ology of Aspiration Pneumoma Harold F Chase 
Am J Obst &, Gynec 56 873-679, October 1948 
The author discusses the effect of analgesic or amnesic 
agents, commonly employed m obstetrics, m causing a 
delay m the passage of food from the stomach By 
means of serial roentgen studies he mvestigated the 
delay m gastric emptymg m dogs followmg the adramis- 
tration of seven commonly used analgesics With ccr- 
tam of these a delay of one to nine hours beyond the 
normal emptymg time was observed This delay may 
be brought about by the emotional and physical stram 
of labor m synergism with the smooth muscle action of 
the analgesics employed 

It IS well known that digestion may cease when labor 
starts, and undigested food would thus remam m the 
stomach at the time when anesthesia is mduced pnor 
to delivery 

It was found that barbiturates, amytal and seconal 
or pentobarbital produced ataxia but caused little 
delay m the emptying tune Meperidine, methadon, 
morphme and scopolamme definitely prolonged the 
emptymg tune The use of these latter medications 
increases the incidence of vomitmg and regurgitation 
under general anesthesia and this in turn may mcrease 
the incidence of aspiration pneumonia 

Two tables Robert H Leajong, M D 

Jefferson Medical College 


solved but revealed similar shadows m the penphery of 
both pulmonary bases It was then learned that one 
month before the onset of her pulmonary illness the 
patient had a furuncle in the lumbar region which had 
been drained and had healed promptly She was there 
fore given large doses of penicillin, w ith complete resolu 
tion of the lung infection within ten days 

The author speculates as to the pathogenesis ol 
staphylococcus infections of the lungs It would appear 
that ordinanly these infections are the result of bac 
tcnal embolism resulting in ordinary inflammatory or 
suppurative lesions, or m "staphylomas” which, after 
liquefaction and evacuation, produce cystic areas or 
small abscesses which are subsequently blown up by an 
obstructive bronchitis, and finally by combmed areas of 
atelectasis and obstructive emphysema 

In the present mstance the picture suggests transient 
phenomena similar to vasomotor reactions which may 
be mduced by the toxin of the staphylococcus 

Two roentgenograms E M Savignac, M D 

Detroit, Mich 

Pulmonary Embolism Without Infarction Robert 
Shapiro and Leo G Rigler Am J Roentgenol 60 
460-465, October 1948 

It is well known that many cases with a cluneal 
picture of typical pulmonary embolism will not show a 
dense shadow m the lungs as expected Instead, as 
the authors point out, if we look for it, we will see just 
the opposite As a pulmonary artery is occluded, the 
distal branches will empty themselves and remam 
empty Since about 90 per cent of the markmgs on a 
negative chest film are the shadows of the pulmonary 
arterial sjretem, that area on the chest film which has 
had its pulmonary artery occluded wiU become more 
radiolucent than the surrounding lung and will show a 
localized decrease m the lung markmgs 

Three case reports are given but m the accompany 
mg illustrations the detail of the lung marking is 
unfortunately almost completely lost Having read the 
article, one will be more apt to look for either density or 
lack of density when the question of pulmonary em o- 
lism IS raised 

Five roentgenograms, 1 photograph 

ZacF Enuress, mb 
P ontiac, Mich 


Transient Pulmonary Opaahes Secondary to a Fur- 
uncle of the Lumbar Region, A Levi-Valensi J 
fran? m6d et chir thorac 2 583-586, 1948 (In 
French) 

Staphylococcic infections of the lungs have recently 
attracted considerable attention because of the wide 
variety of roentgen patterns they produce and because 
of the rather numerous diagnostic errors mvolved 
The most frequent patterns reported have been "re- 
gressive opacities” or ‘nebulous opacities ” Also re- 
ported are air filled bullae and, most recently the co- 
existence of rounded opacities and air- and fluid-filled 
shadow s 

The author presents a case of staphylococcic pneu- 
monia m a patient with an old chronic tuberculosis At 
first the chnical picture suggested a reactivation of the 
tuberculous infection but no bacilh were detected m the 
sputum The films showed lU defined opacities of vary- 
ing size shape and density m both upper lobes, at the 
site of the chronic tuberculous lesions Repeat films 
twenty days later showed these opacities to have re- 


Traumatic Bronchial Rupture with Occlusion 

J Hodes, Julian Johnson, and Joseph P Atkins 
J Roentgenol 60 448-469, October 1948 
Severe mjury to the chest with or 
can cause a tear m one of the mam stem bronchi 
mg m shock, interstitial emphysema and dyspnea ^ 
the patient survives the mitial episode, the 
appear entirely normal for a time Occlusion o 
bronchus may then develop, with complete 
marked shifting of the mediastinum ^ 

rev eal the occlusion but may lead one to suspec 
as the cause Pneumothorax and sometunM 
pneumonectomy is required to reheve the 
caused by the mediastinal shift Thoracoplasty 
not been tried but should give relief pj 

A detailed report of a case is given with a revi 
the literature and discussion 
Eight roentgenograms, 1 

Pontiac, 


photomicrograph 

ZacF Endress, M v 
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Growth of the Heart Related to Bodily Growth Dur- 
ing Childhood and Adolescence Manon M Marcsh 
Pcdiatncs 2 382-404, October 1948 
As part of a longitudinal study of 128 healthy chil- 
dren by the staff of the Child Research Council (Denver), 
roentgenograms of the chest Mere made at frequent 
inten als o\ er a penod of years , three cardiac diameters 
(transverse, long and broad) and the internal diameter 
of the chest uerc measured on each of 3,205 of these 
films The size and shape of the heart arc illustrated 
and discussed, vitb emphasis on the range of variation 
seen m healthy individuals and on the inadequacy of 
one set of normal standards” for e\ aluating the cardiac 
silhouette 

In spite of fluctuations in the grouth curves for the 
cardiac diameters, a general agreement was found in 
the increases in these diameters and the increases in 
body height and weight during childhood and adoles- 
cence It would seem that periods of rapid growth, 
such as are usually seen m adolescence, are frequently 
coincident with fairlj rapid increases in the cardiac 
diameters, suggesting that cardiac demands are greater 
during such growth spurts 

The mean values for transv erse diameter of the heart 
showed the same type of se\ differentiation that is 
found m the mean values for height and weight in boys 
and girls It seems logical to assume that changmg 
cardiac size should be considered as part of the growth 
process rather than an isolated physical and physiologic 
process 

The apparent relationship between transverse diam 
eter of the heart and height weight, and internal diam 
eter of the chest could not be proved statistically by 
calculated coefficients of correlation It was possible, 
however, to show differences m the mean values for 
cardiac transverse diameter m three groups, classified 
as to height weight relationships mto overweight, 
medium weight and underweight individuals The 
mean values were greatest for the fat group and least 
for the thm group Body build may, therefore, be a 
factor in determming cardiac size during chddhood as 
well as dunng adolescence and adult life 

Since the width of the chest is increasmg dunng child- 
hood and adolescence in much the same manner that the 
transverse diameter of the heart is mcreasiag cardio- 
thoracic ratios do not become progressively greater 
with advancing age In fact the successive ratios on 
the same individual show little regulanty toward either 
mcrease or decrease although mean values for the dif- 
ferent ages do decrease from a high of 0 44 at four 
years of age to a low of 0 40 m the post adolescent age 
groups Each mdividual showed considerable fluctua- 
tion in the cardiothoracic ratios but no one person 
fluctuated as much as the range for the whole group 
No ratios were found above 0 60 or below 0 32 No sex 
dffierences were found nor was there any significant 
difference in the cardiothoracic ratios for the groups of 
different height weight proportions In evaluating the 
heart size of an mdividual from a smgle film, the cardio 
thoracic ratio is probably as satisfactory as any other 
measurement if one recognizes the wide range of healthy 
variation An increase in the ratio on successive 
roentgenograms might be more significant clinically 
than cardiac measurements which did not take mto 
consideration the growth of the mdividual 

Ungerleider s nomogram based on height and weight 
for prediction of transverse diameter of the heart on 
roentgenograms of adults (Am Heart J 24 494 1942 


See also Radiology 48 129, 1947) was tested for its 
applicability to the later childhood, adolescent, and 
early adult penods, and it was found that nearly half 
the predicted cardiac transverse diameters exceeded 
the measured values by 10 per cent or more 

This study would seem to mdicate, therefore, that 
one should not be discouraged by the range of varia- 
tion or the fluctuations in cardiac measurements from 
routine roentgenograms of the chest Valuable mfor- 
malion regarding the significance of the size of the heart 
can be obtained from such films if one relates the data 
to the basic process of growth and maturation of the 
individual 

Forty roentgenograms, 8 fables, 12 charts 

Chnical Application of Angiocardiography Henry K 
Taylor Dis of Chest 14 707-721, September October 
1948 

Visualization of the heart chambers and large vessels 
wnth contrast substance permits a demonstration of the 
normal and abnormal anatomy, reveals congenital anom- 
ahes, and aids m the differentiation of vascular from 
non-vascular mediastinal lesions This procedure may 
also be used to demonstrate (1) the veins m the upper 
extremity, (2) character of the pulmonary circulation, 
(3) collateral circulation attending obstructing lesions 
at the thoraac inlet, (4) morphologic changes in the 
large afferent and efferent vessels of the heart, and (5) 
the thoracic and abdominal portions of the aorta 

Five case histones wnth illustrations are included 
demonstrating an aneurysm of the aortic arch, a supe- 
nor mediastinal mass which proved to be an aneurysm of 
either the innommate or common carotid artery, a pos- 
tenor mediastinal mass which proved to be a post- 
stenotic segmental dilatation in the descending aorta, 
anomalous ongm of the innommate and common carotid 
artenes m a case of coarctation of the aorta, and a non- 
vascular pulmonary lesion 

Illustrations demonstratmg congemtal anomahes m 
three infants are also included through the courtesy of 
Dr A Castellanos of Havana They are ( 1 ) a right and 
a left superior vena cava, (2) an aneurysmal dilatation of 
the pulmonary aorta and left pulmonary artery, and 
(3) a tetralogy of Fallot 

Historical data, technic, and reactions to the proce- 
dure are discussed 

Twenty three roentgenograms 

Henrx K Taylor, M D 
New York, N Y 

Venous Catheterisation of the Heart I Results on 

Normal Subjects B van Lmgen and M R Becklake, 
with assistance of I Segal South Afncan M 1 22 
576-584, Sept 25, 1948 

The findings on venous catheterization of the hearts 
of 8 normal subjects are presented They agree well 
with the results given by other mvestigators The 
catheter was advanced under fluoroscopic control and 
films were made to record the position of the catheter 
tip when samples were drawn About 10 samples of 
blood were removed under oil and the oxygen content 
was measured An average value was assigned for the 
arterial oxygen saturation instead of doing arterial 
punctures 

The authors were attempting to show that satisfac- 
ory results can be obtained without complicated re- 
search mstruments which are available in very few 
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places A mathematical method is given for denvmg 
the systohc and diastolic pressures from the mean pres- 
sure (the only pressure which the simple saline manom- 
eter can record) It depends on the observed fact 
that the mean right auricular pressure is the same as the 
diastohc pressure of the nght ventricle 

The technic is discussed fully, and anyone interested 
m the subject should read the onginal article 
Nme roentgenograms, 1 drawing, 4 tables 

Zac F Endress, M D 
Pontiac, Mich 

Pathogemc Analysis of Black Cardiopathy (Ayerza’s 
Disease) Joao Porto Schweiz med Wchnschr 78 
913-920, Sept 25, 1948 (In French) 

The two principal symptom elements of the ‘ black 
cardiac,” the cyanosis and the asystole, have a different 
ongm (Asystole appears here to be used with the 
more correct meaning of an imperfect or incomplete 
contraction rather than an absent one ) Even though 
the condition originates on the basis of a chronic bron- 
chopneumoma, there are forms in n hich the cyanosis is 
intense and the cardiopathy slight and others in which 
severe cardiopathy is accompamed by httle or no cjmno 
SIS This relation depends on the seventy of the alveo 
lar lesions, the presence of infarctions or zones of atelec- 
tasis, cyanosis is directly caused by the decrease m the 
extent of the alveolar bed Cardiac dilatation, on the 
other hand, is related to the sclerosis and reduction of 
the capillary bed of the lesser circulation The basic 
cause thus differs from the exciting factors, and the 
fatigue and dyspnea, commonly attnbuted to the car- 
diac insufficiency, are m fact due to respiratory insuffi- 
ciency The cardiac vmphcations of this factor involve 
thewholeheart not merely the right side, and arc due to 
the anoxemia and the hypercapnia with a secondary in- 
crease in the cardiac work load When the interstitial 
sclerosis reaches a degree sufficient to cause changes in 
the form, volume, and function of the right ventricle, 
It mil also have reduced the alveolar field and its capac- 
ity for ventilation, which mil in turn lead to cyanosis, 
generally intense, and to congestive failure The au- 
thor favors the adoption of the term "cyanotic broncho- 
pneumopathy” to descnbe the condition 

Nine illustrations, including 4 roentgenograms 

Lewis G Jacobs, M D 
Oakland, Calif 

THE DIGESTIVE SYSTEM 

Spontaneous Rupture of the Esophagus Thomas 
J Kinsella Russell W Morse, and Ambrose J Hertzog 
J Thoracic Surg 17 613-631, October 1948 

More than 50 cases of spontaneous rupture of the 
esophagus hav'e been reported since the first case was 
recorded in 1724 In most of these the diagnosis was 
made post mortem The typical clinical picture is that 
of an apparently healthy individual, a heavy eater and 
often addicted to alcohol, who suddenly experiences 
excruciating pain, usuallj epigastric, extendmg through 
the left chest to the back in association with vomitmg 
Collapse, shock dyspnea and cyanosis follow The 
V omiting usually ceases and mtense thirst develops 
In 60 per cent of the cases emphysema occurs in the tis- 
sues at the base of the neck A hydropneumothorax 
usually occurs 

The earliest and most constant roentgen finding is 
mediastinal emphysema The next most important 


IS a fluid level in the mediastinum and the third is a 
pneumothorax, usually on the left — though it may be 
bilateral — ^latcr becoming a hydropneumothorax If 
further confirmation is necessary, the esophagus can be 
examined with a small amount of barium or iodized oil 
Aspiration of stomach contents from the pleural cavity 
IS also diagnostic if one is certam the aspirating needle 
was not inserted directly into the stomach 

Heretofore these patients have been considered hope 
less, particularly so far as surgical procedures are con 
cemed The authors, however, advocate immediate 
operation and closure of the rent in the esophagus 
Many other steps arc included in the treatment, such as 
transfusions, chemotherapy, aspiration of a tension 
pneumothorax, and discontmuation of all fluids by 
mouth 

A summary of the world’s literature, including the “i 
cases reported in this article, shows that in only 14 
patients has the diagnosis been made during life, 5 of 
these have been operated on, with 2 recovenes Only 
one of the authors’ patients w as operated on and he 
died on the ninth postoperative day from pulmonary 
embolism 

This IS a good article w ith an extensiv e bibliography 
Harold O Petersov M D 
University of Minnesota 


Spontaneous Rupture of the Esophagus Report of 
One Case, with Recovery Julian A Moore and James 
D Murphy J Thoracic Surg 17 632-638, October 
1948 

A 33 year-old male w ith sudden severe left epigastric 
paui and bloody vomiting was operated upon fora^ 
forated peptic ulcer, but none was found A hydr^ 
pneumothorax developed and when gastric contents 
were aspuated from the left pleural cav ity the diagno^ 
of ruptured esophagus was made fifteen days after the 
onset of symptoms Thoracotomy drainage was ms i 
tuted and a jejunostoray was done for feeding 
one days from the onset the patient was operated on 
and the hole in the esophagus was closed by means of an 
esophagogastroplasty Recovery was complete 
This patient also had a large esophageal hiatus an 
evidently had a hiatus hernia at times, althoug n 
operation the stomach was found below the diaphragm 
Several films are reproduced, some of which . 
have been misinterpreted The authors question 
wisdom of immediate repair of the esophagus 

Harold O Peterson, M u 
U mversity of Minnesota 


Congemtal Tracheoesophageal Fistula 
phageal Atresia Cameron Haight J Thoracic 


17 600-612, October 1948 , ^ 

Congenital tracheoesophageal fistula withou ® j gj 
IS a rare occurrence It has been found in only 
cases of anomalies of the esophagus at the 
Michigan Hospital The patients have chronic 
choking spells durmg or after eating, attacks of cy 
and vomiting and repeated respiratory mfection 
The most important pomt in the roentgen 
tion IS to mject lipiodol mto the esophagus wi 
patient m the prone position Otherwise 
not pass into the trachea Esopbagoscopy — qjis 

oscopy are also important in establishing the 

Only two cases are reported which have been op ^ 
on One of these is included in this article xvi 
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tailed descnption and reproductions of se\cral roent- 
gcnograins The patient was four jears old at oper- 
ation Haroi d O Peterson, M D 

University of Minnesota 

Diverticula of the Thoracic Esophagus Herbert 
D Adams J Tliomcic Surg 17 039-{345, October 
1948 

In the presence of dn erticuluni of the thoracie esoph- 
agus, the sjTiiptonis are due to a slowly progressive 
mechanical obstruction All the cases reported in this 
paper were of the pulsion type, in the lower third of the 
esophagus Traction-typc diverticula arc usually 
found in the middle third of the esophagus and do not 
attain suflicicnt size to produce symptoms 

The first 3 patients in the senes of 5 were operated on 
before penicillin was ai ailable Consequently the 
dnerticula were not excised but were elevated and 
fixed so that food could no longer enter into the pouch 
The last two cases were more recent and the diver- 
ticula were totally excised In all the patients syrap 
toms were relieved Roentgenograms of all the cases 
are reproduced, with short clinical histones 

Harold O Peterson M D 
University of Mmnesota 

Roentgen Examination of the Stomach m Symptom- 
less Persons Leo G Rigler JAMA 137 
1501-1507 Aug 21, 1948 

Some means must be devised so that carcinoma of the 
stomach may be detected when the lesion is small and 
operable, therefore diagnosis must be made before 
appreciable signs and symptoms have occurred X-ray 
exammation is the only method which appears uni 
versally applicable and reasonably accurate m the 
routme exammation of the stomach However, since 
the incidence of carcinoma of the stomach is only 3 
per 1,000 among persons over fifty, the productivity of 
such examination must be expected to be low 

The author suggests the followmg critena m order to 
select persons m whom a higher incidence of carcinoma 
of the stomach will be found (1) age over fifty, 
(2) famdy history of cancer of the stomach, pernicious 
anemia or achlorhydria, (3) atrophic gastric mucosa, 
usually diagnosed by gastroscopy, (4) gastric ulcer, 
(5) occult blood m the stool, (6) achlorhydria and 
hypochlorhydna (7) pernicious anemia, (8) polypi — 
not a practical approach smee these are usually diag- 
nosed by roentgen examination 

In 544 symptomless persons over the age of fifty 
whose gastric contents showed either achlorhydria or 
free hydrochloric acid of less than 30 units 3 carcinomas 
of the stomach and 10 presumably benign polypi were 
discovered by routme roentgen examination 

The author does not advocate general mass gastro- 
intestinal surveys at the present time, but believes that 
a number of pilot experiments gomg on m several insti- 
tutions may be desirable (Such a pilot study is re- 
corded m the follow ing abstract ) 

Eight roentgenograms E E Brextogle, M D 
University of Michigan 

Gastnc Caremoma Its Etiology, Symptoms and 
Treatment David State Mmnesota Med 31 1080- 

1086 October 1948 

The author discusses the incidence and etiology of 
gastnc cancer and, like others stresses the silent 


charTcter of the early lesion and the need of some means 
of discovering those persons who are harbonng the 
disease in a symptomless stage or in whom it is likely 
to develop With this in mind, roentgen studies were 
made of the follow mg groups at slx month intervals 
(a) patients over fifty, free of digestive complaints with 
achlorhydria or hypochlorhydna, (b) patients with 
gastric polyps, (c) patients with pernicious anemia, 
(d) patients with an unexplained hemoglobin level of 11 
gm or lower, (c) patients with occult blood in the 
stools, (/) relatives of patients with gastric carcinoma 

By limiting studies to these "precursor” groups, the 
authors have interposed an effective filter for the selec- 
tion of those persons most likely to have gastnc car- 
cinoma Thus in 1,218 roentgenograms obtained 
(July 1, 1946-Oct 1 1947) representing 762 persons, 
6 unsuspected carcinomas and 33 gastnc polyps were 
discovered These figures are compared with the much 
loner ones of St John, Sw'enson, and Harvey (Ann 
Surg 119 225, 1944 Abst m Radiology 46 200, 

1946) and of Dadey and Miller (Gastroenterology 5 
1, 1946 Abst in Radiology 46 617, 1946), who for 

their surveys used no other entenon than age 

The problems of treatment are discussed at length 

This paper comes from the same institution (Uni- 
versity of Minnesota Hospitals) as that abstracted im- 
mediately above 

Seven tables 

Distinctions Between Gastric Sarcoma and Car- 
cinoma, with Special Reference to the Infiltrating Types 
of Sarcoma Anthony Bossier and A Gerard Peters 
J A M A 138 489^94, Oct 16, 1948 

Twenty cases of proved gastnc sarcoma were an- 
alyzed from the standpoints of history physical signs, 
laboratory and \-ray findmgs and gastroscopic ob- 
servations, to obtain some critena for distmguishing 
between carcinoma and sarcoma of the stomach pre- 
operatively 

No one pathognomonic sign or combination of sigms 
was found but certain sigpiificant points stand out In 
sarcoma the average age was fifteen years less than in 
caremoma, though the range was just as wide Sex 
distnbution was the same as for carcinoma, males pre- 
dominating In sarcoma the duration of symptoms was 
considerably longer, apparently because of slower 
growth and because the orifices were seldom obstructed 
No relationship between peptic ulcer and sarcoma was 
found 

Weakness was a symptom in less than half as many 
cases of sarcoma as carcinoma, while loss of weight 
averaged about one third of that in carcinoma Jaun- 
dice was not seen m any of the sarcoma cases, it is 
present in nearly one-fourth of all cases of gastnc 
carcinoma 

In sarcoma palpable tumors are only half as com- 
mon as in carcinoma and tend to be vague and doughy 
m contrast to the firm, easily palpable caremomatous 
masses 

Fifteen per cent of sarcoma cases show splenic en- 
largement a feature not found m carcinoma Vir- 
chow’s node IS not seen in sarcoma Achlorhydna is 
present in only 26 per cent of the cases, a much lower 
figure than for caremoma 

Kood in the stools or gastnc contents is only one- 
nurd as common m sarcoma as in carcinoma, simply 
because the mucosa is invaded late, while carcinoma 
arises in the mucosa 
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Gastroscopy was less accurate m sarcoma than in 
carcinoma, probably for the same reason that bleeding 
does not often take place X-ray examination is also 
less valuable than in carcinoma, but is still considered 
the most reliable method of diagnosis available In 
the authors’ senes of 20 cases the x-ray findings were 
interpreted as suggestive of sarcoma m 11 (It is not 
stated whether the others were all labeled as other 
lesions or even if they were examined ) One case is 
mentioned which was called sarcoma but proved to be a 
colloid carcinoma 

The roentgen findings indicative of sarcoma are 

(1) a well defined endogastnc mass, not pedunculated 
(or easily movable) and usuallj with an ulcer niche, 

(2) tumor on the greater curvature, (3) giant rugae 
(especially in lymphosarcoma, which accounts for 60 
per cent of all cases of sarcoma of the stomach) , (4) 
diffuse decrease in the size of the stomach , (5) absent or 
few “thumb indentations’’ characteristic of carcinoma — 
the deformity in sarcoma usually consisting of shallow 
serrations over a large part of the stomach, and (6) 
preserx ation of penstalsis m some cases even though a 
large part of the stomach is involved This last finding 
is seen in lymphosarcoma where the process arises m 
the submucosa and does not involve the musculans 
until late 

This tabulation of findmgs is important, since it is of 
more than academic interest to distinguish between 
carcinoma and sarcoma If sarcoma is at least sug- 
gested preoperatu ely, frozen section can be done to 
determme the diagnosis m the operating room Leio- 
myosarcoma spindle-ceU and other types, of course, re- 
quire resection, but biopsy and postoperatii e x-ray 
therapy is the treatment of choice for lymphosarcoma 

File roentgenograms, 1 photomicrograph, 2 tables 
Zac F Endress, M D 
Pontiac, Mich 

Mulbple Carcmomas of the Stomach and Chole- 
docbohthiasis m a Patient with Permcious Anemia. 
Harry B Xeel Mmnesota Med 31 1077-1079, 

October 1948 

A case is reported which provides further endence of 
tendency to the development of carcinoma of the 
stomach m patients with pernicious anemia and of the 
importance of periodic (semi-annual) roentgen exam- 
inations of the gastro-mtestmal tract m this group 
The patient had a well-established pernicious anemia of 
twelve years duration and three distinct adenocarcino 
mas of the stomach The presence of a common-duct 
stone was coincidental 

One photograph 

Vagotomy for Peptic Ulcer A Follow-up Study of 
Twenty Cases Robert C Lara Mmnesota Med 31 
1100-1105 October 1948 

In a follow -up study of 20 patients undergoing vagot- 
omy for peptic ulcer the x-ray findings in the stomach 
and duodenum, on the whole corresponded closely to 
the patient’s state of health and these objectixe findings 
are therefore taken as reliable criteria m the evaluation 
of the results 

Evidence of active duodenal ulcer which was found 
roentgenologically ml/ patients before operation was 
absent in all 17 after vagotomy Deformity of the duo 
denal cap was as constant a feature after as before the 
operation whereas irritability and spasm of the cap was 


present in 5 patients before but m none after vagotomy 

In the stomach hypertrophic gastntis, which was en 
countered in 8 patients prcopcratively, disappeared 
after operation A lesion at the pylorus, in the form of 
spasm, irregulanty, deformity adhesion or obstnic 
tion, w as present in the 3 patients w ith gastnc ulcer 
It disappeared wnth the ulcer after vagotomy and gas- 
tro enterostomy in 2 patients, but persisted with the 
ulcer after simple vagotomy in the third Another pa- 
tient with a partially obstructed pylorus without ulcer 
showed deformity after simple vagotomy 

In the group with simple vagotomy, there was a tend 

ency towards initial retention of secretion and food, 
delayed emptying, decreased tone, dilatation, and re 
duced peristalsis postoperatively A decrease m 
gastnc motility was apparent m 5 patients before and 
in 13 patients after simple vagotomy In the group with 
vagotomy and gastro enterostomy, no such appreciable 
change was noted 

In 5 patients where more than one x ray examination 
was made following simple vagotomy, there was a 
gradual improvement or return of the gastnc motility, 
and in 1 patient the gastnc motility which bad been 
decreased before the operation became normal post- 
operatively 

Slx tables 

[See Furey ‘X-Ray Observations Before and After 
\agotomy Radiology SI 806,1948 — Ed] 


Gastrointestinal Motihty FoUowmg Vagotomy ^d 
the Use of Urechohne for the Control of Certain Un- 
desirable Phenomena. Thomas E Machella 
Stanley H Lorber Gastroenterology 11 426-J4I, 

October 1948 

The gastro intestinal tract has two systems of m 
nervation, ivhich are generally behesed to be antagi^ 
nistic The parasympathetie is excitatory to sraoo 
musculature, except the sphincters, while the s^ 
pathetic has a reverse effect The vagus supp^ 
parasympathetic innervation down to and including ^ 
proximal half or third of the transverse colon Its S« 
tion has been found experimentally and clinically to 
followed by motor disturbances, such as gastnc dna a 
tion, delayed emptymg of the stomach and changes i 
the motility of the small bowel 

The authors report the results of roentgen 
tion, balloon kymographic examinations, and the i 
sulin test in 26 patients who had undergone vagotom . 
either with or without some form of anastomosis 
In 9 out of 10 cases in which vagotomy alone 
done, troublesome symptoms of gastnc retemion 
veloped In these, x-ray examination showed a 
creased tonus of the antrum and absence m 
diminution of antral penstalsis Roentgen studies 
showed a delayed transit time of banum 
pylorus to the cecum In 7 of the 9 cases small d 
urechohne caused a marked decrease m symptoms 
the other two a complicating factor, ulcer 
lorus, prevented satisfactory treatment with ur 
and surgery had to be resorted to teros- 

In 16 patients with vagotomy and gastro-cn ^ 
toray there were 3 instances of gastnc 
of the 3 where there was an obstruction of 
loops of the jejunum, urechohne was not 
The drug emptied the stomach by the normal 
but the barium returned through the stoma 

In 1 case a dysphagia developed after vagoto T 
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was not amenable to urecholine or atropine, but even- 
tually disappeared spontaneously 

Nine roentgenograms, 3 charts, 1 table 

Joseph T Danzer, M D 
Oil City, Penna 

Bemgn Ulcer of the Greater Curvature of the Stom- 
ach G R Kennedy and Emm Beck Am J Surg 
76 429-133, October 1948 
A proved case of benign ulcer of the greater curvature 
of the stomach 5 5 cm proximal to the pylorus, is re- 
ported The preoperativc roentgen diagnosis was 
ulcer of the greater curvature, probably mahgnant, ’ 
but histologic study showed only chronic granulation 
tissue fibrosis, and infiltration with chronic inflam- 
matory cells 

Because of the extreme ranty of benign ulcers of the 
greater curvature of the stomach such lesions should be 
considered mahgnant untd proved othem ise 
One roentgenogram, 1 photomicrograph 

Vern W Ritter, M D 
University of Pennsylvania 

Duodenal Ulcer — A FoUow-up Study of 30S Veterans 
Discharged Because of Ulcer Allen E Hussar 
Gastroenterology 11 183-199, August 1948 

This paper is based on a review of 305 veterans who 
were discharged from service because of duodenal ulcer 
An average of thirty-four months had elapsed smce the 
date of discharge, and during this time 6 had undergone 
operation 1 vagotomy and 4 partial gastnc resection 
Only the 300 medically treated cases are submitted in 
the analysis which takes into account the time mterval 
between induction and onset of symptoms, per cent 
free of symptoms since separation number improved, 
unimproved etc 

In the follow-up exarmnations, only 6 per cent of the 
group of 300 stated that they had been completely free 
of symptoms smce separation from service X ray 
examination revealed an ulcer crater in 22 per cent, 
untable bulb mil per cent, deformed bulb m 41 per 
cent, and negative findings in 26 per cent From the 
roentgen findings and symptoms the ulcer was diag 
nosed as active in 68 per cent of the group and inactive 
m 32 per cent 

Improper ulcer life was beheved to play an important 
part in the results While 86 per cent of the patients 
beheved that they were following their dietary regula- 
tions, only 19 per cent could be classified as observmg 
these properly and 33 per cent as fairly properly ’ 
Since separation from service 57 per cent had had no 
medical care, 36 per cent had gone to see a doctor 
occasionally only 7 per cent had been under contin- 
uous medical supervision 

Only one case of perforation occurred during the 
observation period, there were 14 instances of massive 
hemorrhage (5 per cent) 

Physical and roentgen findings are correlated m the 
tables The incidence of activity, recurrences, and 
intractability are discussed at length 

Four tables Alton S Hansen, M D 

Peona, 111 

Surgical and Roentgenologic Aspects of Duodenal 
Diverticula James G Conti Thomas P Foltz and G 
Arnold Stevens JAMA 138 403-^5 Oct 9 

1948 

Duodenal diverticula are rather frequently found m 
examinmg the stomach and duodenum by banum meal 


They are usually considered an incidental finding but 
occasionally they become inflamed and give rise to 
symptoms Pam and fullness after eating seem to be 
the only constant subjective findings and perhaps some 
patients wnth diverticula are wrongly labeled as psy- 
choneurotic 

The roentgen manifestations of a duodenal diver- 
ticulum are essentially the same as those of diverticula 
elsewhere in the alimentary tract, an outpouching 
usually from the mesial wall of the second portion of the 
duodenum connected with the mtestme by a stalk 
Twenty-four- and forty-eight-hour studies may show 
retention of barium in the sac The author mentions 
several conditions as calling for consideration m dif- 
ferential diagnosis — pseudo or prestenotic diverticulum, 
localized distention, malignant and benign tumors — 
but actually nothing else really looks like a diverticulum 

Three cases are reported m w hich surgical extirpation 
gave relief One of the cases was of unusual interest, 
because the diverticulum contained an active ulcer in 
its base and because it occurred in the thud portion of 
the duodenum The pomt is made that m some cases 
the surgeon must open the duodenum before he is able 
to find the diverticulum 

Four roentgenograms Zac F Endress, M D 

Pontiac, Mich 

Early Diagnosis and Roentgen Manifestations of 
Obstruction of Small Bowel Claude J Hunt Arch 
Surg 57 460-469, October 1948 

The pnncipal physical signs of bowel obstruction are 
pain, peristalsis, and borborygmus Proper evaluation 
leads to a diagnosis fauly readily Strangulation is less 
easily recognized but an evaluation of a roentgenogram 
of the abdomen may be of great help in determming 
this point, which in turn determines whether immediate 
operation or delay for physiologic rehabilitation and 
bowel decompression is indicated Gas can be demon- 
strated m the small bow el a few hours after the onset of 
obstruction The important diagnostic points are the 
relation of the loops to the long axis of the body, and the 
presence or absence of valxmlae conniventes In a 
simple obstruction the bowel hes in transverse loops — 
the step ladder pattern” — and valvulae are visible, 
when this pattern is present, the blood supply is intact 
If the distended loops assume no definite pattern, with 
uregular distention and absence of the valvulae, 
strangulation is indicated In the rare event the pat- 
terns coexist, strangulation must be diagnosed In 
ileus, there is uniform dilatation of the large and small 
bowel, as contrasted with small bowel obstruction m 
which the large bowel is not distended The use of a 
Miller Abbott tube is lunited and although it is ex- 
cellent for a restricted field it should never be used m a 
strangulated obstruction 

Six roentgenograms, two photographs 

Lewis G Jacobs, M D 
Oakland, Cahf 

Acute Volvulus of the Small Bowel Chvio V 
Nano Prensa m6d argent 34 1847-1851, Sept 26 

1947 (In Spanish) 

Acute volvulus of the small intestine occurs more 
frequently than is generally appreciated and the 
rnortality is high The volvulus may be total or partial, 
the ^rtial cases going on to total volvulus if not 
tinted Total volvulus may mclude the entire jejunum 
and ileum, though this is a rare event 
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Volvulus of the small bowel includes two parts the 
dilated loop and the loop lying immediately above it 
The distended loop exhibits all the characteristics and 
consequences of ileus due to strangulation The supra- 
volvular loop is the site of ileus due to the obstruction 
superimposed on the volvulus itself The importance, 
the seventy, and the extent of the tv, o components and 
their clmical manifestations may vary considerably 
The diagnosis cannot be made surely without \ 
ray study, which therefore becomes the fundamental 
examination in all cases But, while the radiological 
findings may assure the reality of the obstruction they 
do not always indicate the cause 

The use of the Miller-Abbott tube is contraindicated 
m volvulus of the small bowel because of the delay, 
the danger of strangulation, impossibility of progression 
if the duodenum participates in the volvulus, and be 
cause of aggravation of the volvulus by hyperpenstalsis 
set up by the tube James T Case, M D 

Chicago, 111 

Nonspecific Enterocohtis Edwm S Olsan and 
MarcyL Sussraan Am J Roentgenol 60 471—485, 
October 1948 

All cases of ulcerative cohtis and regional enteritis 
are by no means identical, as shown by the senes of 
cases here reported A number of cohtis patients have 
mvolvement of the terminal ileum and some have ex- 
tensive involvement of the ileum and even the jejunum 
One of the cases presented seems to be best classified 
as non-specific enterocolitis but might be a variant of 
either granulomatous enteritis or ulcerative cohtis 
Other cases seem to be typical instances of chronic 
ulcerative cohtis with exceptionally extensive involve 
ment of the small intestine Three cases were com- 
pheated by amyloidosis 

X-ray appearance of small bowel stenosis in these 
diseases is not necessarily due to fibrosis, for m some 
cases It has been seen to disappear The narrowing is 
presumably due to edema and infiltration of the bowel 
wall 

The etiology is unknow n and treatment presents a 
serious problem All of the cases reported m this 
article bad a fatal outcome 

Nine roentgenograms Zac F Endress, M D 

Pontiac, Mich 

Localized RectoBigmoldal Ulcerative Colitis Manuel 
M Ramos Mejia and Carlos A Gallastegui Prensa 
mM argent 35 411-414, March 5, 1948 (In Span- 
ish) 

The grave form of cohtis is characterized fundamen- 
tally by mvolvement of the large bowel in its entirety, 
by Its progressiveness, by the intense repercussions on 
the general state and by rebelliousness to all thera 
peutics, mcludmg siu-gery It is this form which the 
authors found in 75 per cent of thew patients 
The present communication discusses the form of 
ulcerative cohtis which the authors call “segmentary 
rectosigmoidal cohtis ulcerosa “ The patients present a 
clinical picture of rectosigmoid disease with an acute 
onset, very severe diarrhea with blood, mucus and pus, 
intestinal colic, straimng and tenesmus, and an endo- 
scopic picture typical of ulcerative cohtis— hyperemic, 
fragile, easily traumatized mucosa, with microscopic 
ulcerations and abscesses but with the pecuhanty that 
these findings do not extend higher than the sigmoid 
In these cases the general state has been little or not at all 


affected, unless occasionally there has been a discrete 
anemia of microcytic type Usually the history dates 
back two to two and a half years, sometimes a few 
months, or even as long as eight years 
This type of segmented ulcerative cohtis, having 
more or less benign charactenstics because of its favor 
able response to treatment, does not begin to offer the 
gravity of generalized ulcerative cohtis Little or 
nothing IS known of its etiology The authors thuil. 
that it must be a non-specific reaction of the large 
intestine to bactenal, toxic, anaphylactic and other 
aggressions A number of roentgenograms of illustra 
tivc cases are included James T Case, M D 

Chicago, 111 


The Secondary Infection in Chrome Amoebic Cohhs. 
A Chmcopathological and a Radiological Study A M 
Bcemer, Enc Samuel, and A Shedrow South African 
M J 22 612-624, Oct 9, 1948 

The authors present their views on the importance of 
secondary invaders in the symptomatology of chronic 
amebic cohtis The paper is divided inte two major 
portions, dealing, respectively, with climcopathological 
features and radiographic features Five case histones 
are presented The pathological findings and clmica! 
symptoms are felt to be largely due to secondary 
organisms, although Entamoeba histolytica causes the 
ongmal lesion 

Complete radiological investigation of the large 
bowel IS an integral part of the diagnosis of chro^ 
amebiasis The authors favor examination with the 
banum enema as affording the more valuable evidence 
Changes m the contour of the cecum and of the tra^ 
verse and ascending colon arc commonly encounta^ 
The normal sac like appearance of the cecum is repla 
by a gradual narrowing of the cecal walls produang * 
cone-like form, w hich has been referred to as funn 
Img ” Elsewhere m the colon areas of localized 
mg and a shaggy irregular outhne are demon^ 
Disturbed motility of the colon is usually observed ^ 
persistent local spasm An incompetent patulous ^ 
cecal valve is also an important finding 
the mucosal pattern are frequently seen and ^ 
cases cannot be differentiated from the later 
ulcerative colitis Turaor-hke masses °dear 

nant tumors are described in some cases These 
up under the proper therapy gf 

The radiological contributions to the diagn 
amebiasis are suramanzed as follows 

(а) Radiology has little or no place m ® 

stage of amebic dysentery , 05 t 

(б) In chronic amebic colitis it may be . (^i 

importance when the clinical picture and bacteno 
examination do not establish a diagnosis nieain. 

(c) In chronic cases diagnosed by lining 
radiological exammation is still of value in de ^ 
the extent of the colonic lesions and as a means 


■olhng the effects of treatment 2 table* 

Nine roentgenograms, 1 photouncrograpn, 

dr Bryant, MU 

Hospital 




Viaceral Neuropathy Complicating Diabetes 

Jerome M Swarts and Leonard A Stine Am 
5 filO-filB, October 1048 pnted the 

The case of a 33-year-old male who The 

typical picture of diabetic neuropathy is rep 
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diabetes had been under poor control for many years 
In addition to the more common neurologic signs and 
symptoms, there were impaired intestinal motility, 
neurogemc bladder, impotence, and orthostatic hypo- 
tension 

The occurrence of disordered motor function of the 
gastro mtestmal tract m diabetic neuropathy has only 
occasionally been recogmzed The roentgen findings 
are the same as in other conditions associated with 
malnutrition, such as steatorrhea, consisting of (1) 
hypermotilityandhypertonicity, (2) hypomotihty and 
hypotoniaty, later, (3) segmentation, (4) scattering 
effect, (6) delayed gastric evacuation 

Therapeutic measures, includmg transurethral re- 
section of fibrous non-vascular tissue in the region of 
the posterior urethra, control of the diabetes with 
msuhn, a diet adequate in calories and in protein con- 
tent, and prostigmine (later replaced by oral mecholyl 
bromide), brought about a gratifying degree of clinical 
improvement in the case reported Emphasis is placed 
upon early recognition and treatment 
Three roentgenograms 

Megaslgmold Clinical and Surgical Considerations 
in Thuly-six Cases Abel N Canfimco and Fedenco 
R Pilheu Prensa m6d argent 35 484—498, March 
19, 1948 (In Spanish) 

The authors report 36 cases of megasigmoid en- 
countered m the Institute of Clinical Surgery of Buenos 
Aures between 1919 and 1947 In these cases the colonic 
malformation was fundamentally limited to the sig- 
moid, except for a few patients who presented a mega- 
rectum Since the Institute of Clinical Surgery is pre- 
dommantly a surgical center, only the most advanced 
cases were referred to it Rarely was a patient treated 
in an early stage Sixty-six per cent of the patients 
were between thirty and sixty years of age, and three 
quarters of them were males 

The radiologic findings are considered of great impor- 
tance in detenmnmg the extent and seventy of the 
colonic dilatation Both the opaque meal and the 
opaque enema were used, but the latter is considered 
preferable since the ingested material was often msufiS- 
cient to visualize the dilated lumen completely Occa- 
sionally the dilatation was most pronounced m one_^ 
segment of the sigmoid, usually the distal portion 
The coexistence of megasigmoid with dohchosigmoid 
or with megarectum is relatively frequent Fecalomas 
were found in about one-half of the cases These were 
often visuahzed on the direct film without the use of 
contrast material With the opaque material the 
fecalomas were recognized as large filhng defects 
[The authors do not mention the difiiciilties and com- 
phcations of filling the dilated intestine with heavy con 
trast material as opposed to the injection of air, if 
necessary, to supplement the gas aheady present and 
thus visualize the dilated segment of the bowel — 
JTC ] 

Thirty-two illustrations, includmg 25 roentgeno- 
grams, 6 tables James T Case, M D 

Chicago, HI 

Etiology and Diagnosis of Subphrenic Abscess 
Harold T Gross Ohio State M J 44 1005-1008, 
October 1948 

Subphrenic abscess is rarely a primary condition 
Its presence always suggests a suppurative process else- 
where m the body In 84 per cent of the cases the 


primary cause is an intra-abdominal lesion The 
greatest number occur postoperatively The diagnosis 
IS frequently overlooked and the mortality is high 
Many routes of infection can be listed, but whatever 
way the condition arises, the manifestations are the 
same, namely, the general signs of an infectious proc- 
ess — chills, fever, prostration, etc The local climcal 
signs of pain and tenderness may not be prominent, but 
the x-ray findmgs are constant and conclusive They 
consist of elevation and immobihty of the diaphragm on 
the affected side, fluid m the pleural cavity on the 
affected side, or an area of compression atelectasis of the 
lower lobe along the raised diaphragmatic border 
Occasionally, a fluid level with a gas bubble above may 
be seen below the diaphragm, which mdicates gas- 
formmg organisms m an abscess cavity Roentgeno- 
graphic studies of the lumbar spine and the surroundmg 
area are often of additional aid The most frequent 
findmg IS a partial or complete obliteration of the psoas 
muscle shadow on the side of the abscess 

Zac F Endrbss, M D 
Pontiac, Mich 

Lipogranuloma of the Peritoneum. Report of Three 
Cases Followmg the Intra-Abdominal Use of Liquid 
Petrolatum William G Whitaker, Jr , E Thayer 
Walker, and Joseph Canipelli JAMA 138 363- 
366, Oct 2, 1948 

In the first two or three decades of this century it was 
considered good practice by some surgeons to introduce 
sterile mmeral oil mto the peritoneal cavity at the 
conclusion of an operation to prevent adhesions Sub 
sequently it was shown that these ods were mtensely 
imtatmg, resulting m the late formation of granulomas 
and adhesions The unfortunate consequences of the 
practice are demonstrated by 3 cases reported here, all 
of which showed recurrent obstructive symptoms over a 
long period, begmnmg one or two years after the in- 
stillation of liquid petrolatum 

In the first case, operation twenty three years after 
the mtroduction of the oil revealed numerous dense ad- 
hesions and calcified nodules which, on histologic study 
showed lipoid vacuoles and a foreign body reaction 
The findmgs m the second case were similar No biopsy 
specimen was obtamed in the thud case, but the history, 
the demonstration of dense opacities in the upper ab- 
domen, and the presence of extensive adhesions led to 
the diagnosis 

The interesting feature of these cases from the stand- 
pomt of the roentgenologist is the calcification which 
occurred m many of the fibrotic nodules The calcified 
lesions measured 1 to 3 cm m diameter, some had a 
cystic appearance others were serrated, and others 
raulberry-hke They were fixed in position and were 
scattered throughout the abdomen 

This article should be consulted m the anginal, for 
the illustrations Once they have been seen, the con- 
dition will be readily recognized 

Four roentgenograms, 2 photomicrographs 

Zac F Endress, M D 
Pontiac, Mich 

Recurrent Acute Pancreatitis Observations on 
Etiology and Surgical Treatment Henry Doubilet and 
John H MulhoUand Ann Surg 128 609-4536 

October 1948 ’ 

The paper includes case histones of 20 patients, all of 
whom had signs and symptoms of recurrent pancrea 
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titis Serum amylase determinations during an attack 
usually showed a considerable elevation Pancreatic 
function was studied by means of duodenal tube collec- 
tion of pancreatic juice foUowmg intravenous adminis 
tration of secretm It was demonstrated by means of 
common duct “T” tube kymographs that N/10 HCl 
applied to the papilla of Vater induced spasm at the 
spluncter of Oddi Administered morphine produced 
spasm in the duodenal wall Operative cholangiograms 
are reproduced which have recorded these effects 

Treatment of these patients, many of whom had 
gallbladder disease, ivith previous cholecystectomy, 
consisted of sectioning the sphincter muscle The re- 
sults were almost uniformly good The symptoms 
which usually consisted of frequently recurring attacks 
of severe epigastric pain, radiating to the back and left 
upper quadrant, accompanied by fever and leuko 
cytosis and lasting from one to several days, nere re 
lieved, and many patients who had become chronically 
incapacitated returned to useful occupations following 
the operation 

It IS evident that in such patients, there is an ana- 
tomic variation in the entrance of the mam pancreatic 
duct mto the duodenum which creates a common bil- 
iary -pancreatic passage way, thus permitting bile to 
flow into the pancreas A stone lodged in the ampulla 
of Vater or spasm of the sphincter of Oddi, completes 
the set of conditions necessary for the diverting mech- 
anism 

It has been observed that some temporary relief in 
patients suffering with recurrent acute pancreatitis 
has been obtained by removing the functioning gall- 
bladder It IS offered as explanation that the con- 
centrated bile from the gallbladder is probably an 
mjunous chemical agent to the pancreas It is not 
explained how bile can enter the pancreatic duct 
against the secretory pressure of the pancreas itself 

Thirty-seven illustrations, including 29 roentgeno 
grams Alton S Hansbn, M D 

Peona, 111 

Primary Caremoma of the Liver in a Boy Aged IS 
A E Beynon Lancet 2 528-530, Oct 2, 1948 

A case is reported of a primary carcinoma of the liver 
detected in a 15 year-old school boy dunng a mass 
miniature radiologic survey X ray exammation re- 
vealed two clearlv defined tumors in the lower lobe of 
the right lung The remainder of the lung fields were 
clear An apparently malignant tumor of the liver 
was found on clinical examination Aspiration biopsy 
confirmed the diagnosis 

The boy led a normal symptomless life for about a 
year, but then his condition rapidly deteriorated, and 
he died about sixteen months after the original radio- 
logic examination There was no jaundice, and the 
metastases m the lung mcreased but slightly 

Three roentgenograms 

Problems m the Diagnosis and Treatment of the 
Non-Calculous GaU Bladder Harry L Segal, Harold 
A Friedman, and James S Watson, Jr Am J 
Digest Dis IS 325-331 October 1948 

The gallbladder is part of a system by which dilute 
bile from the liver reaches the duodenum m concen- 
trated form Its main function is to concentrate and 
store bile for the ultimate purpose of digestion Dis 
turbances m this function may be caused externally by 


congenital or inflammatory bands and inflammation or 
tumors involving the pancreas or extrahcpatic bile 
ducts The internal causes of malfunction include 
congenital conditions, functional disturbances, infec 
tion, and disorders of the blood and metabohsm 
Where the disorder is due to congenital bands, roent 
genogrraphy may be of aid if it shows a small densely 
concentrated gallbladder, with no visualization of the 
cystic duct In functional disorders, due to dyskinesia, 
the gallbladder fills well and shows normal concen 
tratmg power but evacuation is delayed The gastro- 
intestinal senes will show imtabihty and possibly 
changes m the duodenal pattern In the presence of 
infection, the gallbladder will show poor concentrating 
power 

Treatment will depend upon whether the malfunc 
tion IS due to anatomical or physiological causes, and 
such a diagnosis is at times rather difficult to male. 
On the whole the authors favor a thorough trial with 
medical treatment before resorting to surgery except 
m acute cholecystitis, where the question is not 
"whether surgical intervention is indicated, but when 
Joseph T Danzer, M D 
Oil City, Penna 


THE MUSCULOSKELETAL SYSTEM 

Estrogens and Bone Formation in the Human Fe 
male Mary S Sherman J Bone &- Joint Surg 
30A 915-929, October 1948 
This paper discusses the effect of estrogens on rt 
calcification of bone It is based upon the history of a 
patient who seventeen years previously, at the age o 
thirty-seven, had undergone a panhysterectomy, ^ 
unknown reasons At the age of fifty four she 0°^*^ 
bowing of the right tibia, and six months later she f 
and injured her right knee A diagnosis of PaS® * 
disease was made at that tune In the ensuing^ 
months the patient sustamed a senes of 
On radiographic exammation, the bones appear® 
tremely decalcified and greatly deformed In 
skull, however, there were areas of hypercalanca 
suggestive of Paget’s disease The case was extensiv 
studied, with a final diagnosis of severe postmenopa^^ 
osteoporosis superimposed upon a previously exis 
widespread Paget’s disease 

After administration of estrogemc subston^ 
patient improved rapidly, with healing oi the 
tures and recalcification of the bones When, ° ^ 
time, estrogen administration was interrupte > 
was an exacerbation of symptoms Resumption 
treatment was followed by marked improvemM 
the time of the report, the patient had been ep 
two years on daily doses of 2,000 to 10,000 rat 
estradiol benzoate Improvement ivas mam 
and no imtoward effects were observed 

Seven roentgenograms, 6 photomicrograp „ 
tograph, 1 chart John B 

Johnstown, Penna 

Roentgen Appearance of the 
Diseases H &hinz, E Uehlmger, and Ln ^ 
Radiol chn 18 242-280, September 1948 

The forty pages of this extensive treatise on ^ 

gen diagnosis and roentgen therapy of 
orders are not suitable for abstracting It a 
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all such diseases seen by the authors The complicated 
mechamsm of these disturbances is pomted out, and 
twenty-tivo syndromes arc described, many of which 
occur m combination It is impossible for a single in- 
dividual to master this entire field The American 
method of close co operation of speciahsts seems the 
ideal way of obtammg an adequate diagnosis and treat- 
ment 

Sue conclusions are reached for a systematic course of 
examination m such cases 

(1) Roentgenological-chnical-histological examina- 

tion (often biopsy) 

(2) Blood chemistry (calcium, phosphorus, phos- 

phatase, serum albumin) 

(3) Unne examination (Sulkowitch test, 17 keto 

steroid excretion 11 oxide steroid excretion) 

(4) Metabolism (calcium, phosphorus, nitrogen) 

(5) FoUon-up of therapeutic measures (surgery, 

roentgen irradiation, or hormonal therapy) 

(6) Evaluation of animal experimentation with 

hormones 

Chemists, anatomists, chnicians radiologists, and sur- 
geons all should be a part of this co operatmg group 
The truth of today is the error of tomorrow 

H Hefke, M D 
Milwaukee, Wise 

Acute Hematogenous Osteomyehtis An End Re- 
sult Study of Nonsurgical Treatment with Penicilhn 
and Sulfonamides Robert M 0‘Bnen and Joseph 
J Mira J Missouri M A 45 754-768, October 
1948 

A series of 24 cases of acute osteomyelitis were treated 
by chemotherapy with avoidance of surgery Only 
one case m the entire senes could be considered a fail- 
ure and that was treated before penicillin was avail- 
able Soft tissue abscesses were aspirated rather than 
opened and in most cases promptly healed Six 
sequestra were seen, four of which were reabsorbed 
spontaneously, one was extruded spontaneously, and 
one was removed surgically 

Roentgen changes sometimes were not seen until the 
patients were chnically cured, so rapidly did some 
respond to treatment The earliest signs were small 
areas of destruction at the ends of the diaphyses of the 
involved bones Several cases showed only this sign 
and went on to complete healmg wnth no evidence of 
the disease detectable m the end Periosteal thicken- 
ing was a later findmg, occurrmg m 14 of the 24 cases 
The good results obtained were attributed to early 
and effective treatment 

Six roentgenograms, 2 tables 

Zac F Endress, M D 
Pontiac Mich 

Melorheostosis H A Thomas Fairbank J Bone 
& Joint Surg SOB 633-543 August 1948 
More than 40 cases of melorheostosis have appeared 
under various titles m the literature, some of which the 
author regards as erroneous He found only 4 un- 
questionable cases reported in England In the re 
corded cases the age xunes from five to fifty-four years 
The etiology is unknowu, but greatest support is 
given to the xnew that the condition is a developmental 
error, the result of embryonic metamenc disturbance ” 
Pam is the most common symptom occurring in at 


least half of the cases Limitation of movement of 
one or more joints of the affected limb is also found in 
about half of the cases and is more likely to occur late 
than early It is due to excessive formation of dense 
bone m the immediate neighborhood of a jomt and to 
the deposition of bone in soft tissues, rather than to 
actual distortion of the articular surfaces Sclero 
derma, with fibrosis and thickening of muscles and 
other soft tissues, may be responsible occasionally for 
stiffness Blood examination reveals nothing of im- 
portance 

In well marked cases roentgenograms show that some 
parts and less commonly the whole, of certam bones 
throughout the length of the limb have the dense, 
structureless appearance of ' marble bones " At first 
glance the "flow” of dense streaks and blotches — a 
flow which may be limited to part of a limb, and ma> 
be interrupted or contmuous — seems to follow the dis 
tribution of a mam vessel or nerve even to the finger 
tips but this does not bear closer investigation It 
IS common to see one side of a long bone escape 
either for part or all its length while the other side is 
dense and thickened The skull spine, and nbs almost 
invariably escape, but all were affected in Frankhn 
and Matheson’s unquestionable case (Bnt J Radiol 
IS 185, 1942 Abst in Radiology 40 211, 1943) in 
which the right arm and leg were both the seat of typi 
cal changes and which ivas remarkable in that the 
right half of the mandible was grossly thickened and 
very dense No other case with involvement of the jaw 
has been reported 

Probably in most cases the bone changes are pro- 
gressive, but this IS not necessarily so 

Histologic reports, available in 9 cases, some of 
which are conflictmg and not very helpful, indicate that 
dense areas are the seat of sclerosis, with compact over- 
crowding of lamellae arranged m a bizarre manner, 
there is an interlacing pattern of immature and adult 
bone Concentric perivascular ossification is some- 
times mentioned and in 2 cases there was definite 
fibrosis of the marrow 

Diagnosis in a typical case is easy Differentiation 
from osteopoikilosis is also easy, provided that the 
entire roentgenographic evidence is considered and 
undue attention is not paid to the appearance of one or 
two epiphyses Osteopoikilosis is a general affection 
of the skeleton and it is not confined to one limb as 
melorheostosis usually is, moreover it is never asso- 
ciated with opacities m the soft tissues Polyostotic 
fibrous dysplasia and Albright’s syndrome may give 
an individual bone an appearance suggestive of melo- 
rheostosis the fibrotic portion of the bone bemg un- 
usually dense, not cystic, and having an abrupt out- 
line but m these two diseases the epiphyses, carpus, 
and tarsus are not affected, and the dense areas are not 
so dense and lacking in structure as m melorheostosis 

Four cases previously reported elsewhere are briefly 
presented 

Eleven roentgenograms, 1 photomicrograph , 4draw- 
'"8s Hugh A O’Neal, M D 

Cleveland, Ohio 

Osteopoikilosis H A Thomas Fairbank J Bone 
&. Joint Surg 30B 644-546, August 1948 

Like the article abstracted above, this paper is one 
from an Atlas of General Affections of the Skeleton, 
currcntly appeanng in the British section of the Jmintal 
of Hone Joint Surgery 
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The charactenstic feature of osteopoikilosis is the 
roentgen appearance of dense spots of varying size in 
many bones The spots are cu'cular, ovoid, or lanceo- 
late, with the long axis parallel to the axis of the bone 
They occur particularly in the epiphyses and adjacent 
parts of the metaphyses and are plentiful in the short 
iiones of the tarsus and carpus, but have been found also 
in all the other bones of the body, though very rarely 
in the vertebrae, nbs, and skull 

On microscopic examination the spots are found to 
consist of numerous regularly arranged trabeculae of 
varying thickness At the periphery they merge into 
surrounding cancellous bone 

The cause is unknown The affection is symptom- 
less and IS discovered only by chance 
Two roentgenograms 

Hyperplastic Callus Formation, With or Without 
Evidence of a Fracture, in Osteogenesis Imperfecta, 
With an Account of the Histology H A Thomas 
Fairbank and S L Baker Bnt J Surg 36 1-16, 
July 1948 

In 1943 Brailsford, m an article on osteogenesis 
imperfecta (Bnt J Radiol 16 129, 1943 Abst m 
Radiology 42 206, 1944) referred to a complication 
which he desenbed as "a condition suggesting scurvy, 
subperiosteal hemorrhages being more frequent than 
fractures " It is the purpose of this paper to call fur- 
ther attention to this cunous and obscure condition 
and to record the chief features m a group of 8 cases, in 
eluding 2 of Brailsford 's own 
The formation of callus after fracture in ordinary 
cases of osteogenesis imperfecta is usually, but not al- 
ways plentiful, and sometimes rather excessive, but 
the excess is absorbed in the normal way as consolida- 
tion occurs Examination of the records of some 40 
other cases of osteogenesis imperfecta has revealed 
none in which callus formation was in the least com- 
parable with that seen m the series under discussion 
The features displayed m this senes are 

(а) Formation of intensely calcified local callus, not 
invariably preceded by a recognizable recent fracture 

(б) Excessive formation of ossified callus, which 
enveloped the shaft to a varying but quite unusual ex- 
tent and in some cases displayed a strong tendency to 
result m permanent enlargement of the affected bone 
Evidence of antecedent fractures of the affected bones 
was again not invariably present in the radiographs 

(c) Formation of bony excrescences on the shafts 
of the long bones, particularly on the interosseous bor- 
ders and without the faintest sign of antecedentfractures 
Excessive early callus of unusual density was noted 
in 3 of the cases Excessive formation of periosteal 
bone, usually starting from a fracture and therefore 
legitimately regarded as callus, was a definite feature 
III all but 1 case Bony excrescences were present m 
at least 6 of the 8 cases The radius and ulna were the 
bones most frequently affected, the shafts of these bones 
shoivmg projections usually on the interosseous border 
Other points worthy of mention in the series are the 
folloivmg The age at which the cases first showed 
Signs of a tendency to excess callus formation varied 
from one to fifteen years Curvature of the bones and 
deformities of the limbs, the result of bending or frac- 
tures, were present in all cases, the legs and forearms 
bemg particularly affected 

As to treatment, apart from that called for by the 
fractures, all of the patients spent considerable time 


in children’s hospitals, where they received an ade 
quate diet It is definitely known that two of the 
cases received intensive treatment to correct any pos- 
sible deficiency of vitamin C over prolonged periods 
without appreciable effect on the condition of the 
bones 

In 2 of the cases biopsies were obtained of the callus 
which formed, and in each case essentially the same 
histologic features were present The bulk of the 
material consisted of a fibroraucoid, cartilage like 
tissue Histologically this is sometimes referred to as 
chondroid tissue A detailed correlation of the x ray 
findings and histology is presented 

It IS clear that there is a definite relationship between 
excessive callus production and osteogenesis imperfecta 
This excessive callus may follow a fracture or may occur 
with the bone apparently intact It is limited to cer 
tain sites — most commonly the femur — and has de 
veloped on femoral fractures w hile simultaneous frac 
tures at other sites healed without excessive callus 
The author docs not agree with Brailsford’s suggestion 
that scurvy plays a part in this reaction The excessive 
callus cannot be attributed to the excessive local hemor 
rhage and muscle damage, of w hich there is no evidence. 

Apart from trauma it is difficult to assign any exattag 
cause for the excessive reaction It is curious that, u 
spite of the poor osteoblastic function in osteogenesis 
imperfecta, the local reaction to the stimulus of a frac 
ture IS good Until we know more about the general 
and local mechanisms controlling osteoblastic activity, 
It is impossible to explain either the good callus forma 
tion usually shown m these cases or occasional excessive 
reactions here reported , 

Twenty-five roentgenograms, 6 pbotomicrograp s 
Hugh A O’Neili-, M D 
Cleveland, Ohio 


Bone Lesions m Eosinophilic Granuloma, 
Schiiller-Christlan Disease, and Letterer-Siwe Dis^e 
Ignacio Ponseti J Bone & Joint Surg 30A oil 
October 1948 

Eight cases, well documented with the his 
roentgenograms, and photomicrographs, are „ 
in an attempt to show the relation between 
gpranuloma of bone, Hand-Schfiller-Chnstian 
and Letterer-Siwe disease The mildest form o 
fundamental condition is the eosinophilic granu ' 
manifested clinically by tumor, tenderness, an 
pain Films of the bone show a more or less 
defect well outlined by normal appearing bone 
may be some periosteal new bone formation, an 
times pathological fracture Recurrence after s ^ ^ 
removal or roentgen therapy is unusual, ndency 

lignant form resistant to treatment and with a 
to recur has been observed Multiple 
be present One case m this senes bad the pj,jic 
of a transitional stage between multiple eos ^ 
granuloma and Hand-Schtiller-Chnstian 
Others showed a stage intermediate betwe 
Schflller-Chnstian disease and Letterer Si^ rendition 

The age of the patients varied, although ^ frt- 
is usually first seen in childhood Skin be 

quent, as is a peculiar type of gingivitis, wm ^ 

the onginal symptom of the disease ^oent 

changes adjacent to the alveoli, demonstra 
genographically, may accompany the tiss"^ 

ear canals may be inflamed and show granula 
The mastoid is often involved by the cys ' 
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Exophthalmos mas be seen The lymph nodes are 
frequently enlarged, and sometimes the liver and 
spleen Chest films often show extensive infiltration 
of the lung fields Diabetes insipidus may be an early 
symptom, usually improving \nth improvement in the 
bone lesion The red blood count may be low , but the 
leukocytes are often increased, espeaally the neutro 
phils, and a slight eosinophiln may or max not be pres- 
ent 

Any bone in the body may be affected The skull is 
a frequent site, showing an area of destruction quite 
sharply outlined and surrounded by normal appeanng 
bone Healing of the lesions may occur by resolution 
but eosinophdic granuloma may' first pass through a 
lipogranulomatous stage 

The cause of these diseases is unknown The lesion 
appears to be entirely different from those m the lipoid- 
storage diseases, such as Niemann-Pick disease, and it 
IS therefore thought that Hand-Schuller Christian 
disease and Letterer-Siwe disease should not be classed 
with disturbances of hpoid metabolism 

Roentgen therapy usually relieves the bone pain and 
IS recommended in all cases of eosinophilic granuloma, 
Hand-Schliller-Chnstian disease, and Letterer-Siw e 
disease, although the effect upon the general course is 
difficult to evaluate 

Twenty-four roentgenograms, 11 photomicrographs 
John B McAnbnv, M D 
Johnstoivn Penna 

Eosinophilic Granuloma, with Simultaneous Involve- 
ment of Skin and Bones James H McCreary Arch 
Dermat & Syph 58 373-380, October 1948 
A case of granuloma of the bone with cutaneous ul- 
cerations IS reported The ulcers ongmated partly m 
the skm proper and developed partly over abscessed 
lymph nodes with drainmg sinuses Histologically, 
eosmophils and histocytic macrophages were prominent 
Unusual features of this case were onset at the age of 
two, protracted course over eleven years, simultaneous 
presence of cutaneous and bony lesions in different re- 
gions, lymphadenopathy and radiosensitivity of the 
lesions These showed remarkably good response to 
bone curettage, local roentgen irradiation, and intra- 
venous radioaetive phosphorus (P®) therapy 

The differential diagnosis of Hodgkin's disease, eosino- 
phihe granuloma of the bone, eosmophilic granuloma 
of skin, Letterer-Siwe disease, and Hand-Schfiller- 
Chnstian disease is discussed 

One roentgenogram , 4 photomicrographs, 2 photo- 
graphs 

Massive Hyperplasia of Bone FoUowmg Fractures of 
Osteogenesis Imperfecta Report of Two Cases 
Walter E Vandemark and Manley A Page J Bone& 
Joint Surg 30A 1016-1017, October 1948 
Two case reports are presented of osteogenesis im- 
perfecta with fracture followed by local heat, redness, 
pain tenderness, and some fever The possibihty of a 
mahgnant lesion was considered m both instances 
The exact nature of the process in these two cases is not 
clear, but it would appear to mdicate a quantitatively 
exaggerated repair reaction of the osteoblasts, whose 
quahtative defect characterizes osteogenesis imper- 
fecta ^ 

Five roentgenograms, 1 photomicrograph 

John B McAneny, M D 
Johnstown, Penna 


A Case of Polyostotic Fibrous Dysplasia A C 
Bingold Bnt J Surg 36 22-26, July 1948 
A case of typical fibrous dysplasia m a patient 
seventy years of age is reported The author believes 
that his patient is the oldest recorded m the literature 
demonstrating that the disease does not shorten the ex- 
pectation of life, but merely causes deformities and 
spontaneous fractures The patient experienced both 
traumatic and pathological fractures during the course 
of his life, all of which united m average time The in- 
volvement of the carpus and tarsus and a sclerosis of 
the cortex and medulla of the tibia were the unusual 
features m this case The only endocrine changes were 
the delayed breaking of the voice at twenty years of 
age 

Eight illustrations including 6 roentgenograms 

Hugh A O’Neill, M D 
Cleveland, Ohio 


Gout Sunulatmg Rheumatoid Arthritis William A 
Read and Russell Buxton Vnrginia M Monthly 75 
493-497, October 1948 

An unusual case of gout in a 36 year-old white male, 
mitmekmg rheumatoid arthritis, is presented The 
history extended over twelve years, commencing with 
isolated attacks of acutely painful inflammatory in- 
volvement of one great toe, subsiding in two weeks 
Later other joints, in all four extremities became in- 
volved, the attacks gradually becoming more frequent, 
with less return to normal, until finally three years 
prior to hospital admission the patient was totally dis- 
abled 

On admission to the hospital, marked restriction of 
movement of the involved joints was noted, along with 
thickenmg and enlargement of the articular regions and 
muscular and cutaneous atrophy Tophi were detect- 
able m the hehx of either ear and over one olecranon 
The blood chemistry findings were consistent with gout 
Roentgenograms revealed extensive changes, varying m 
degree from one joint to the other, consistmg of osteo- 
porosis, jomt cartilage destruction with narrowing, 
punched-out lesions subchondrally, and subluxation' 
The interphalangeal jomts of the hand were largely 
spared 

Treatment by a low-punne, low-fat diet, colchicme 
orthopedic and physiotherapeutic measures brought 
about considerable improvement 

The history of severe attacks with complete remis- 
sion m the earlier stages, the favorable response of an 
acute attack to colchicine, and the sparmg of the proxi- 
mal interphalangeal joints are pointed out as particu- 
larly favormg the diagnosis of gout over rheumatoid 
arthritis 

Four roentgenograms, 3 photographs, 1 photo 
micrograph j e Whitbleathbr, M D 

Memphis Tenn 


■nr x/ V « ;; V, ^ mopenic ourgery John 

W Metcalfe U S Nav M Bull 48 656-667, Septem 
ber-October 1948 

The probabihty of an mcreased number of sporadic 
cases of leprosy m the temperate zones following the 
migration of troops and their famihes through en- 
^^c areas is pomted out and a general -discussion of 
the dis^ IS presented, with special attention to its 
orthopedic aspects 

The roentgen signs are tabulated as follows 
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Small penpheral lesions of fingers and toes 

1 "Notcbing” of tip 

2 “Sliced off” appearance 

3 ‘ Fraying” of tuft 

4 “Collar-button absorption” of short phalanges 

5 Enlarged nutrient foramen 
Joint lesions 

1 Subchondral cysts 

2 Degenerative and prohfcrative changes 

3 Ankylosis 

4 Sublu'cation 

5 Complete disorganization 
larger lesions 

1 Transverse linear zone of rarefaction at 

phalangeal epiphysis — a leprous osteochon- 
dritis 

2 Cystic degeneration near nutrient artery of 

phalanx — a leprous osteomyehtis 

3 “Concentric bone atrophy” mth narrowing of 

shaft inthout rarefaction Thinmng ob- 
literation of marrow cavity mth dense 
cortices 

4 “Pointing ’ — absorption of distal articulating 

surface of bone ivith 'awl-shaped” appear- 
ance, also likened to that of a “sucked candy 
stick ” 

5 Disappearance of digit or ray 

Eight roentgenograms , 6 photographs, Stables 


Brucellosis as a Cause of Sacroiliac Arthritis A 
Study of Its Relationship to Rheumatoid Spondyhbs 
Charles LeRoy Sternberg JAMA 138 15-19, Sept 
4, 1948 

A case of brucellosis is reported in which there were 
pam and limitation of motion m the left sacroiliac 
joint Roentgenograms showed loss of definition of the 
articular margins of this joint, together with an area 
of bone destruction measuring approximately 1 cm in 
diameter near the upper border of the joint There 
was also widening of the lower aspect of the left sacro- 
ihac joint 

In the differential diagnosis consideration was given 
also to neoplasm and rheumatoid spondylitis The 
final diagnosis of arthritis due to Br abortus was arrived 
at by careful correlation of the history, laboratory, 
roentgen, and clinical findings 

Films made approximately one month later again 
showed the area of bone destruction, but in addition 
there was a suggestion of ankylosis m the mid portion 
of the jomt 

Six roentgenograms, 1 chart 

E E Breyfogle, M D 
University of Michigan 


Sohtary Plasmocytoma of Bone with Renal Changes 
George Lumb Brit J Surg 36 16-22, July 1948 
This paper reports a single case of solitary plasmo- 
cytoma of bone m the sacroiliac region, with renal 
changes This is the sixteenth proved ease of solitary 
plasma cell tumor of bone to be recorded in the litera- 
ture The patient a man aged 62 was followed for a 
period of thuteen months, during which tune a com- 
plete x-ray survey of the skeleton was made 

The principal interest in the case lies in the extensive 
and thorough postmortem examination Most of the 
skeleton was carefully studied both grossly and micro 


scopically An interesting postmortem finding was the 
association of renal tubular blockage of the type found 
in multiple myelomatosis, w ith a sohtary bone tumor 
Bence-Jones protein had been found in the urine, de 
spite the fact that only one tumor could be demon 
strated after careful autopsy The author suggests 
that the appearance of Bence-Jones proteinuria may be 
a result of actual tumor volume or the amount of bone 
marrow involved He further suggests that this was 
not a tumor which had not yet metastasized, nor a 
separate disease entity, but simply a single focus of a 
disease usually presenting in multifocal form 

One roentgenogram, G photomicrographs, 4 photo- 
graphs Hugh A O’Neill, M D 

Cleveland, Ohio 


Myelographic Studies with Pantopaque Francis P 
Camgan J M Soc New Jersey 45 484—185, October 
1948 

Pantopaque introduced in 1941, has proved to be 
the best contrast medium for radiographic studies of 
the subarachnoid space It is easily introduced and 
w ithdraw n , it tends to remain in a homogeneous mau 
is relatively non-toxic, and is absorbed at the rate of 
about 1 0 c c per year This is a very general paper, 
outlining the technic of introducing the contrast me 
dmm and the method of examination The ne^itv 
of thorough accommodation of the fluoroscopist s eyes 
IS emphasized , 

Defects in the pantopaque column are desenbrn an 
related to the underlying pathologic change Er^ 
in interpretation maybeduc to adhesions resulting W 
a previous arachnoiditis, vances, previous surgery, 
ophytes protrudmg from the margins of the 
bodies etc Alton S Havsbv, if U 

Peona, HI 


Diagnosis and Treatment of Protruded 
Intervertebral Disks Claude D Milson 
State J Med 44 445-449, October 1948 . . 

The author stresses the relative ease with w i 
diagnoses of herniated intervertebral disks are 
but points out that treatment of these lesions is , 
mastered The role of the radiologist ^ 
proving the presence of a protrusion is extrem y 

portant , lumbar 

The routine radiographic examination of t e ^ 
spine will reveal changes which suggest a “inK® 
ruptured disk or tend to exclude it Most pa w 
a long history of disk symptoms show some 
liferation and a narrowing of the cartilage spa 
velopmental anomalies, while not chnically "" 
should be demonstrated, and such diseases as 
tuberculosis, and primary and metastatic ca 
should be excluded as causes of pain ^ 

The advantages of pantopaque myelo^P 7 
cussed The author prefers to use 5 or 6 c c 
defects are the most common, and are usua , 


root 


aic muse riprVfi 

panied by distortion or obliteration of t e 
sheath at the mvolved level The size o ^ 
in the oil column is not always proportion 
size of the protruded mass nerve root 

A lateral protrusion may compress t e 
sheath without produemg a defect in the oi jjjeatb 
arachnoid space In such instances, jj^orted 

fillmg may be absent, elevated, depress n 
This IS a reliable findmg, and when prese 
nerve root pressure 
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The various types of defects and the mechanism of 
their production are described Surgical treatment 
should be reserved for those patients with severe in 
tractable pain i\ho do not respond to conservative 
measures, and in whom a definite diagnosis of protrusion 
of a disk can be estabhshed 

Four roentgenograms, 1 photograph 

Alton S Hansen, M D 
Peoria, 111 

Bilateral Fracture of the Pars Interarbculans of a 
Lumbar Neural Arch Maurice B Roche J Bone SL 
Joint Surg 30A 1005-1008, October 1948 

A case of so called "traumatic spondyloschisis" is 
reported A 22 year-old man was admitted to the 
hospital with multiple injunes as the result of an auto 
mobile accident The most interesting of these was a 
bilateral fracture of the isthmus betueen the articular 
facets of the third lumbar vertebra, demonstrable in 
anteroposterior, lateral, and oblique views FoUow-up 
examination showed definite healing of the fractures 
Nine roentgenograms John B McAneny, M D 

Johnstown, Penna 

Fracture-Subluxations of the Shoulder T J 
Fairbank J Bone & Jomt Surg 30B 454-460, 
August 1948 

Fractures of the upper end of the humerus are not 
uncommonly associated with downivard subluxation 
of the head of the humerus from the glenoid a fact 
which appears to have passed almost unnoticed In 
a search of the literature, mention of this t3T5e of down- 
ward subluxation was found only tnice 
In a senes of 115 fractures of the upper end of the 
humerus, treated at the Manchester Royal Infirmary, 
there were 12 (10 per cent) in which downward sub 
luxation of the shoulder joint was seen at one time or 
another In 6 it was present at the first attend- 
ance, m 6 it appeared several days or weeks later 
There appear to be three possible explanations for 
these subluxations First, subluxation may result 
duectly from the violence of the injury Secondly, 
it IS possible that there may be weakness of some 
muscle which normally retains the humeral head in the 
glenoid Thudly, as Cotton (1921) first suggested, 
the subluxation may be due to loss of tone m the longi 
tudmal muscles from the scapula namely, the biceps 
and coracobrachialis, the long head of the triceps and 
particularly the deltoid This suggestion receives 
support from the chnical findmg that the subluxation 
IS reduced when gravity is eliminated or when the 
muscles are braced 

To investigate the degree of dislocation which is 
possible in the normal shoulder, conscious subjects were 
laid on the x ray table and strong traction was applied 
with the hmb by the side, countertraction was mam- 
tamed by means of a soft towel around the axiUa 
Some downward movement of the humeral head was 
constant but usually it was very shght Usmg the same 
method of traction under anesthesia, qmte severe sub- 
luxation could be produced regularly without great 
force Negative pressure is created m the shoulder 
sufficient to draw the rotator cuff towards the jomt 
cavity 

A number of dissections and radiographic examma- 
tions were performed in the postmortem room to deter- 
mine which structures prevented the head of the 


humerus from sliding out of the glenoid fossa when the 
limb was pulled downwards The results are summa- 
rized thus (1) All structures running down the arm 
from the shoulder, includmg vessels and nerves, play 
some part in maintaining congruity of the jomt (2) 
If the whole rotator cuff is divided, the force necessary 
to subluxate the joint is shghtly but only slightly 
diminished (3) If all the structures except the supra- 
spinatus are divided, the force necessary to produce 
subluxation is very small (4) The glenoid labrum 
appears to be too thin and phable to have much stabiliz- 
ing effect 

Attempts were made to determme what part an effu- 
sion into the joint might play Air or water mjected 
into the joint cavity did not alter the stability of the 
joint significantly, but it was found impossible to mam- 
tain any great tension, owing to the leakage under the 
subscapularis and down the long head of the biceps 
It is thus concluded that the most important factor 
in retaining congruity of the shoulder joint is the tone 
of the muscles running longitudinally, although the 
spmati may have played a minor part 

It IS suggested that the use of a collar and cuff sling 
as a method of treatment for fractures of the shoulder is 
not without danger A triangular sling usually pre- 
vents or cures the displacement 
Twelve roentgenograms Hugh A O’Neill, M D 

Cleveland, Ohio 


An Unusual Anomaly of the Inferior Portion of the 
Scapula F Y Khoo and C L iCuo J Bone &. 
Joint Surg 30A 1010-1011, October 1948 

The scapular anomaly described here was an mci- 
dental finding m the roentgen examination of a Chmese 
male of forty-two years The right scapula was shorter 
than usual due to the absence of its mfenor fourth The 
inferior aspect instead of being pomted was represented 
by two processes, one on either side, with a semi-elhpti 
cal notch between them The notch measured about 
2 6 cm wideandl6cm deep 
Hrdliika (Am J Phys Anthropol 29 73, 1942) is 
quoted on the variations m form that may be presented 
by the scapula A frequent variation is the presence 
of a fourth border mferiorly rather than a pomt This 
fourth border may show numerous contours with pomts 
and depressions In the case reported here, however 
the changes were so pronounced that the authors feel 
justified m regardmg it as a developmental anomaly 
rather than a simple variant 

One roentgenogram John B McAneny MD 

Johnstown, Penna 


Congenital Bilateral Complete Absence of the Radius 
in Identical Twms Raphaels Goldenberg J Bone 
S. Joint Surg 30A 1001-1003, October 1948 
Each of a pair of identical twins showed bilateral 
club hands and bilateral absence of the radius and 
thumb One child had four fingers on the right hand 
and two on the left, while the other had four fingers on 
each hand In one, flexion of the left elbow ivas lunited 
to 90 degrees An operative attempt to correct the 
clubbing at the age of mne years, was successful only 
on the left hands ^ 


This IS believed to be the first report of congenital 
bilateral absence of the radius in twms 
Twelve roentgenograms 2 photographs 

John B McAneni, M D 
JohnstowTi, Penna 
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Pneumoarthrography of Traumatic Lesions of the 
Meniscus Telmo Corrfia and Jos(5 Botelheiro Gaz 
m6d Portuguesa 1 515-622, 1948 (In Portuguese) 
The authors consider pneumoarthrography a sup- 
plement to careful history and examination m the 
great raajonty of traumatic lesions of the meniscus 
They describe their own technic for this procedure 
This involves fluoroscopy to obtain a clear image, 
which IS then fixed by radiography 
Nine roentgenograms 

Traumatic Instability of the Ankle Jomt Otto C 
Kestler Am J Roentgenol 60 498-604, October 
1948 

Ligamentous injury of the ankle joint calls for a 
special roentgen technic (a) routine anteroposterior 
lateral, and oblique exposures, (6) an anteroposterior 
view with the forefoot held m extreme inversion, a mo- 
tion usually restricted by severe pain, (c) a similar 
view after the mjection of 6 to 10 c c of 2 per cent 
procain hydrochlonde solution to permit maximal 
painless inversion The point is made that the foot 
should be kept at 90 degrees m relation to the leg uhde 
inversion is carried out, smee some tilting will take 
place if the foot is m plantar flexion 

Proper treatment of the acute case ivill result in a 
stable ankle, and, since this involves a cast for eight to 
twelve weeks’ time, it is important to be able to diagnose 
the extent of the injury Chronic cases arc repaired 
surgically with good results 
Twelve roentgenograms, 1 drawmg, 2 photographs 
Zac F Endress, M D 
Pontiac, Mich 

The Accessory Tarsal Scaphoid Isadore Zadek and 
Aaron M Gold J Bone & Joint Surg 30A 967-968, 
October 1948 

An mvestigation was made into the ultimate fate of 
the accessory tarsal scaphoid by re-examination of 8 
patients with 14 accessory scaphoids at intervals of one 
to eight years after the original roentgen study Five 
of the accessory bonM became united with the mam 
scaphoid, while 3 shoned partial union, m 5 cases fu- 
sion failed to occur 

Numerous accessory scaphoids are removed because 
of pain and disability, and m the process a portion of 
the medial end of the scaphoid is also removed Micro 
scopic study of such specimens showed that the ac- 
cessory scaphoid and the true scaphoid were jomed 
by a layer of soft tissue, consisting of hyalme cartilage 
dense fibrocartilage, or both This soft-tissue plate 
frequently showed active ossification on either side, 
indicating that it was well on its way to obliteration 
The persistence of the aecessory bone into adult life m 
some cases is attributed to a discontinuance of this ossi 
fication process at or about the time that groivth ceases 
and the epiphyses of the skeleton close 

In none of the authors’ cases was a true joint found 
In some instances the appearance suggested trauma 
with a hemorrhagic reaction One specimen showed 
what appeared to be a joint space, but the bones were 
capped by fibrocartilage instead of hyaline cartilage 
In most cases showing an accessory scaphoid, the 
tibialis posterior tendon is attached to the scaphoid 
tubercle to a greater degree than normally 

Nine roentgenograms 10 photomicrographs, 1 
photograph John B McAnen\ M D 

Johnstown Penna 


Diffuse Inflammation of Cartilage A Case Report 
of a Hitherto Unreported Enbty Everett J Gordon, 
Aaron W Perlman, and Nathan Shecter J Bone &. 
Joint Surg 30A 944-956, October 1948 

This is an extensive report of the case of a Negress, 
thirty-four years of age, with an inflammatory process 
involving various types of cartilage in vanous parts of 
the body, including the auricles of both ears, thelaiynx, 
the ankles, the left knee, and the costal cartilages The 
disease ran an inflammatory course and peniallia pro- 
duced some relief The Kahn test iras weakly posi 
tive, as was also the complement-fixation test for 
gonorrhea, but it is believed that these reactions may 
have been non-specific in nature 

Ossification of both auricles was observed roentgeno- 
graphically and microscopically Roentgenograms of 
the left knee showed narrowing of the joint space, re 
sorption of joint cartilage, and demineralization of the 
bones A similar picture was presented by the ankles 
No other case has been found in a review of the 
literature, domestie or foreign, and study of microscopic 
sections has failed to establish a definite diagnosis 
The condition has been designated “diffuse inflarama 
tion of cartilage,’’ merely for identification purposes 
Seven roentgenograms, 8 photomicrographs, i 
photographs John B McAnevi, M D 

Johnstown Penna 


BLOOD VESSELS 

Some Technical Considerabons in the Aiteriographk 
Exammabon of the Lower Extremity R Glenn Simth 
and Darrell A Campbell Surgery 24 656-66 , 

October 1948 

Another arrangement is described for making arteno- 
grams of the lower extremity An anteroposterior pte* 
jection at a distance of 6 feet is made , a cassette changer 
accepts tw o 14 X 17-mch cassettes lengthwise and is so 
masked as to allow two side-by-side exposures on one 
14 X 17-inch film merely by shdmg the cassette tray 
during the period before the second exposure At er 

local anesthesia, an 18-gauge short-bevel needle is in ^ 

duced percutaneously into the femoral artery ® 

the inguinal ligament The artery is compressed P 
tally proximal to the needle, 26 c c of diodrast ^ * 
jected as rapidly as possible, and the first 
made The films are shifted and pressure is 
for four seconds while the remaining 5 c c of di 
are injected and the second exposure is 
average technical factors used are 68 kv , 3 
1/20 sec 

At least tivo serial films during injection are n 
to visualize obstructions at some distance *5°”’ 
closest communication, time is allowed for di ^ 
diodrast into the stagnant blood near the jwm 
elusion Also the time interval allows filling o 
major trunk beyond the obstruction, in casM wi i ^ 
mittent occlusion, through permeation of co 
Retrograde filbng may occur in some 

A warning is included agamst possible overexposu 
the individual mjectmg the diodrast crussed 

Interpretation of the artenograms is not 
being reserved for another paper rliaeraw 

Detailed drawmgs of the cassette changer, 
of the projection, one set of roentgenograms 

J B Whiteleati^.M 
Memphis Ten 
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Aneurysm of the Renal Artery Report of Five Cases, 
One Treated by Resection of Aneurysmal Sac Without 
Sacrificing the Kidney Charles Pierre Mathd J 
Urol 60 543-551, October 1948 

The author presents five cases of aneurysm of the 
renal artery which ivere discovered incidental to renal 
surgery for other causes The point is clearly made that 
diagnosis is very difficult preoperatively except by 
angiography The classic wreath-like calcification is 
frequently not demonstrable though some calcification 
IS relatively common 

The senes is presented pnmanly to encourage the 
genito unnary surgeon to think of this condition and to 
desenbe two cases in which aneurysms were treated 
successfully without nephrectomy In one of these 
cases the aneurysm involved only one of the branches of 
the renal artery and this branch was resected without 
saenfiemg the kidney In the second instance, a small 
aneurysm associated with a ptotic kidney symptoms 
were relieved by sympathectomy and suspension 
Apparently the aneurysmal wall was reinforced by the 
postoperative fibrosis 

Two roentgenograms, 3 drawings 

N F Zimmerman, M D 
University of Pennsylvania 

Radiological Diagnosis of the Cruvedhier-Baumgar- 
ten Syndrome A Celis, J F Espinosa, and J A 
Fregoso Gastroenterology 11 253-265 August 1948 
The CruveUhier-Baumgarten syndrome is a rare chni- 
cal entity charactenzed by unusually prominent pen- 
umbihcal veins, evidence of portal hypertension atro- 
phy of the liver splenomegaly, and a venous hum at 
the site of the periumbilical circulation 
A case is reported, in a man of 36, exhibiting all 
but the last of these features Twenty cubic centi 
meters of an 80 per cent solution of Nosylan were 
injected into the vein, and a roentgenogram was imme- 
diately made An excellent demonstration of the pa- 
tent umbilical vein and its connection with the portal 
vem and of the intrahepatic portal system was obtamed 
followmg an additional injection of 25 c c of the opaque 
material The procedure produced only a moderate 
chill 

The syndrome is briefly discussed, and it is concluded 
that this method of roentgen examination permits the 
diagnosis of the syndrome 

One roentgenogram Alton S Hansen, M D 

Peoria 111 


OBSTETRICS AND GYNECOLOGY 

Advantages of Hysterosalpingography Under Fluoro- 
scopic Control Daniel W Goldman Urol & Cutan 
Rev 52 606-607 October 1948 

The author feels that there is a definite advantage m 
being able to watch the flow of the opaque medium 
through the uterus and fallopian tubes when doing 
hysterosalpingography He describes his simplified 
fluoroscopic technic Among the points which he 
makes are the desirabihty of the routine use of anti- 
spasmodics and of administration of one of the hista 
mine antagonists just prior to the test and the advan- 
tages of a quickly absorbed aqueous contrast medium 
over hpiodol 

A scout film IS taken before the injection is begun for 
the identification of calcified lymph nodes phleboli’ths 


or calculi, and to check the position of the cannula 
The opaque medium is injected in fractions of 1 6 to 2 0 
c c initially, a total of 6 to 8 c c bemg used Spot 
films are taken as indicated 

Fluoroscopic study allows placing the patient in both 
oblique positions for observation and elirmnates con- 
fusion in interpretation when the uterine shadow hes 
over the tubal shadows, as m routine anteroposterior 
views Maurice D Sachs, M D 

Cleveland, Ohio 

THE GENITO-URINARY SYSTEM 

Urologic Investigation of Abdominal Masses Wil- 
liam J Engel S Clin North America 28 1193-1208, 
October 1948 

The presence of an abdominal mass is a frequent diag- 
nostic challenge which even the most astute cfimcian is 
rarely able to meet without aid of special studies 
Since the majority of such masses occur in the flank of 
the abdomen, urologic exammation is of great value in 
determming their location and nature 

After complete urinalysis, a plain film of the abdomen 
IS made with a technic designed to bring out soft-tissue 
masses to best advantage Following this, an intra- 
venous pyelography is done, films being obtamed at 
mtervals of five, fifteen, thirty, and sixty minutes after 
injection of diodrast If this does not yield the desired 
information, one must proceed with cystoscopy, lue- 
teral catheterization, and retrograde pyelography 
Added studies m selected cases include oblique pyelo- 
grams and respiration pyelograms For the latter a 
double exposure is made on one film, the first in deep 
inspiration and the second in expiration, the exposure 
for each bemg about 76 per cent of that for the usual 
single exposure 

The author groups abdominal masses mto three broad 
categones (1) those which are intrapentoneal, (2) 
those which are retropentoneal, but extrarenal, (3) 
masses of renal ongm Illustrative cases of each group 
are given, with photographs of the operative specimens 
and good detail roentgenographic reproductions (which 
are better seen than described) 

It IS pointed out in conclusion that one must dis 
parage a tendency to consider "abdominal mass” as an 
adequate diagnosis for which to recommend surgical 
mtervention The diagnosis must be drawn much finer 
m order to justify operation or to plan the surgical ap- 
proach y 

Several clinical aphorisms are stated as emerging 
from the author’s study 

(1) A normal urogram immediately excludes a retro- 
peritoneal mass [This is too broad a statement and 
not always true, especially in the case of retrogastnc 
or pancreatic masses — S F T ] 

(2) Ureteral displacement indicates a retroperitoneal 
mass 

(3) Renal displacement denotes a retropentoneal tu 
mor 

(4) Distortion of the renal pelvis may be produced by 
extrarenal masses 

(5) True deformity of the renal pelvis always mdicates 

an mtrmsic kidney lesion [It may not be possible to 
dmerentiate a true from an extnnsic deformity of the 
renal pelvis, the ‘ always ’ of this aphonsm is, therefere 
not justified — S FT] ’ 

Sixteen illustrations, including 11 roentgenograms 

S F Thomas, M D 
Palo Alto, Cahf 
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The Bladder m Genital Prolapse Armando Tra- 
bucco JAMA 137 1578-1581, Aug 28. 1948 

The urologic symptoms associated with genital pro- 
lapse are (1) dysuna, pollakiuna, and incontinence 
during muscular effort, (2) incontinence with total 
voiding of the bladder, and (3) incontinence, para- 
doxically accompanied by more or less pronounced re- 
tention of unne These three symptoms charactenze 
the three degrees of prolapse 

Close observation of the cystogram reveals that the 
greater the prolapse, the more the bladder is displaced 
backward, thus changing the normal anatomy of the 
organ, particularly of the vesical neck The posterior 
hp, instead of forming a right or shghtly acute angle 
placed above the anterior lip, during prolapse forms an 
obtuse angle, half open and pulled down and backward 
This deformation affects the urethra and forces it to 
change from the vertical to a backward, downward 
oblique direction 

Three roentgenograms, 1 drawnng 

Diagnosis of Bladder Stones William Boss 
Schweiz med Wchnschr 78 959-960, Oct 2, 1948 (In 
German) 

The case of a 76-year-old man wnth prostatism and 
rather severe pain and dysuria is presented The plain 
film failed to demonstrate an abnormality, but double- 
contrast cvstograms (made with 10 per cent sodium bro- 
mide solution, followed by air after evacuation) showed 
a diverticulum about the size of the gallbladder, con- 
taming a lamellated stone The author warns against 
being content with a plain film and cystoscopy, espe- 
cially in cases in which other abnormahties make the 
latter procedure difficult Cystography should be done, 
and the double contrast method is especially good for 
the demonstration of diverticula 

Three roentgenograms Lew is G Jacobs, M D 

Oakland, Cahf 

Urethrocystography m the Male Child M Leopold 
Brodny and Samuel A Robins JAMA 137 1511- 
1517, Aug 21, 1948 

In a report based on over 250 male patients under the 
age of sixteen years a simple method of urethrocys- 
tography is described The cystogram is obtamed by 
injecting 20 per cent rayopake and subsequent filming 
Following this procedure a urethrogram is obtamed by 


filling the bladder w ith rayopake until the patient has a 
desu-e to void He then voids mto a non-opaque con 
tamer, the \ ray exposure being made when the stream 
has assumed full force In some cases urethrography u 
done after pyelography, the collected dye in the bladder 
being voided and films taken as m the procedure above 
In addition, retrograde filling of the urethra is done, 
using 10 to 15 c c of rayopake and a special clamp mth 
a cannula w ith a metal tip w hich obturates the urethral 
meatus A film is exposed dunng injection 

The major conditions for w hich this examination is of 
value are congenital anomalies, obstruction urop 
athies, infections, neuromuscular dysfunctions, control 
of surgical status 

It is emphasized that interpretation of urethrograms 
requires considerable practice and correlation mth 
cjrstographic findings, but vnth concentrated effort diag 
nostic accuracy compares wnth that of pyelography 

E E Breitogle, M D 
University of Michigan 


MISCELLANEOUS 

Symptoms Masked or Modified by Chemotherapj 
The Increasmg Responsibihty of the Roentgenologist 
Vincent W Archer, George Cooper, Jr , and Aonnaii 
Adair JAMA 138 645-650, Oct 30, 1948 
A senes of individual case reports is presented to 
illustrate the fact that chemotherapy sometimes con 
trols symptoms while the disease process progresses or 

remains stationary In either event the proper surgical 

intervention is delayed because things seem to be going 
well The point is made that in interpreting 
cases undergoing chemotherapy one must not be sTOyw 
by the response of symptoms — if the findings * 
that there is loculated pus, for example, it should re- 
ported as such with the realization that chemotherapy 
may not have completely eradicated the infection 
The conditions represented in the case reports, m 
which symptoms were strikingly changed by 

therapy, were ( 1) diverticulitis ivith cancer of the 

mold, (2) fibrosarcoma of the femur, (3) pennep 
abscess, (4) lung abscess, (5) acute 
mastoiditis, (7) subphremc and subhepatic a 
(8) empyema, (9) osteomyehtis _ 

Nme roentgenograms Zac F EndRESS, 

Pontiac, Mirh 


RADIOTHERAPY 


Irradiation in Cancer of the Tongue Charlotte P 
Donlan Am J Roentgenol 60 511-521, October 
1948 

Cancer of the anterior two thirds of the tongue is 
usually well differentiated and metastasizes by way of 
the regional lymph nodes Lesions of the base, on 
the other hand are usually more malignant and often 
metastasize to distant areas 
Radium implantation with low intensity needles is 
used m the anterior two-thirds in most cases Some- 
times roentgen therapy is first given to shrink the lesion 
or reduce infection The needles remam m place five to 

seven days to give a calculated tumor dose of 8 000 
gamma roentgens The usual precautions in regard to 
the teeth gums, fluid balance, mouth irrigations, etc 
are taken If roentgen therapy is substituted for ra- 


dium implantation, an attempt is made ^ ,n 

mor dose of 5,000 r, using an intraoral cone 3 or _ 
diameter Lesions at the base of the tongue are 
treated with external irradiation through two ^ 
fields for a total dose to the tumor of 6,000 to 
Prophylactic neck dissection is done on * * ^ 
side provided the lesion is controllable an 
cross the midbne Bilateral dissection is don 
lesion crosses the midline or if nodes are palpa 


opposite side . ^},o,„ng 

Results in 83 unselected cases are preseni , 
the tumor doses administered The five yoar 


rate was 30 9 per cent for the whole group 
Seven illustrations, includmg 1 roentgenogra 

ZacF ENnRESS, MP 


Pontiac 
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Carcinoma of the Nasopharynx C Calvin Fox 
4rch Otolaryng 48 390-401, October 1948 
Twelve cases of transitional-, squamous- or ana- 
plastic cell carcinoma of the nasopharynx, all atypical 
forms, constitute the basis of this report 

The four most important early symptoms of carci- 
noma of the nasopharynx are cervical adenitis, ear- 
ache or deafness, hemoptysis, and nasal obstruction 
Other early symptoms are pain m the frontal area and 
the face along the distribution of the trigeminal nerve, 
hoarseness, and some disturbance m swallonmg In 6 
cases m the present scries paralysis of one or more cra- 
nial nerves developed Five patients had disturbance 
of the fifth nerve, expressed in varied degrees of facial 
pain In 9 cases the cancer \\ as first seen on the supero- 
lateral A\all of the nasopharynx, m 2 in the fossa of 
Rosenmuller, and m 1 on the posterior nail 

Metastasis usually occurs fairly early In this senes 
the lymph nodes n ere mvolved m 10 cases and the nbs 
in 3 

Roentgen studies are of diagnostic value when the 
tumor has become large enough to project mto the cav- 
ity of the nasopharynx Lateral or mentovertex views 
should be taken at vanous angles because of the vana 
tion m the bones and the location of the tumor Alter- 
ation, erosion, or obliteration of the foramens especially 
the foramen lacerum medium the foramen ovale, the 
orbital fissures and the jugular foramen are most often 
found In 2 cases of this senes it w as possible to see the 
tumor projectmg into the nasopharyngeal space Three 
patients had erosion of the sphenoid bone, 1 had ero 
Sion of the foramen lacerum medium, and 1 had rather 
extensive destruction of the petrous portion of the tem- 
poral bone This patient also had tumor tissue in 
the middle ear It could not be determined whether it 
reached the ear by way of the eustachian tube or 
whether it extended from the involved petrosa In this 
senes roentgen examination gave evidence of the tumor 
in half the cases, but not until the growth was well be 
yond the primary stage 

Irradiation is the treatment of choice, since naso- 
pharyngeal carcinomas are highly sensitive to both 
roentgen rays and radium and are very inaccessible to 
other measures In all 12 cases reported here, the tu- 
mor was irradiated with roentgen rays Only 1 patient 
treated in 1938 had radium used initially The initial 
dose of roentgen radiation should be of maximum 
amount A dose of 3,600 r (m au) directed through 
each part of the tumor is considered necessary Treat- 
ment IS started with a 10 X 16-cm field extending from 
the level of the brow to the level of the cncoid cartilage 
with additional coverage to fit the individual case when 
indicated With the larger fields the treatment may be 
given to the opposite side on alternate days When ex- 
cessive mucous secretion or drying occurs either the 
dose or the size of the field is reduced At other times 
the field may be split mto two parts and each treated 
with a smaller dose The larger fields are treated with 
up to 260 r per day for a total of 2,600 to 3 000 r (m air) 
If two smaller fields are used the daily dose is 125 to 
150 r each Next the treatment is applied to a port 
over each antral area until a total of 2,000 to 2 500 r (m 
au) has been reached by a daily dose of 225 to 250 r 
After this a port through the frontal area above the brow 
IS used and the radiation duected downward through 
the petrosa if the lesion is m the petrous apex or the 
orbit Finallj a port through the occiput is used to 
reach the same dose 


Six patients in the senes are living and 6 are dead 
Among those who died the interval between the primary 
S5Tnptom and death ranged from six to more than 
twenty seven months, with only 1 patient hvmg 
more than twenty-seven months Of the patients still 
living, 2 have survived ten years The other 4 have 
lived from fourteen to twenty-nine months, and theu 
future IS, of course, stiU uncertain 

Nine illustrations, mcluding 4 roentgenograms 

Carcinoma of the Breast and Its Treatment Cecil 
Wakeley Brit M J 2 631-635 Oct 2 1948 

The pathology of breast carcinoma is discussed 
briefly, with emphasis on routes of spread and the asser- 
tion that supraclavicular node involvement means mtra- 
thoracic extension and indicates inoperability Symp- 
toms and physical diagnostic signs are described and we 
are reminded that “there is only one early sign of carci- 
noma of the breast and that is the presence of a lump ” 
With regard to histologic diagnosis, the author cautions 
against the pafUal excision of suspicious lumps 

In Stage I carcinoma radical mastectomy is advised, 
with the exception that inner quadrant tumors in slight 
women should be locally removed and follow-up radio 
therapy employed Evaluation of results in the au- 
thor’s own senes does not justify irradiation following 
radical mastectomy in Stage I cases His five- and ten- 
year survival rates in this group are 81 per cent and 65 
per cent, respectively 

Stage II caremoma is treated with preoperative ir- 
radiation and radical removal tw o months later X-ray 
therapy often reduces the size of the pnmary lesion as 
well as the axillary tumor and lessens the nsk of dis- 
semination The five-year survival for this group was 
25 per cent 

In Stage III surgery is “of little avail ’’ being pnn- 
apally an ancillary to the x ray therapy ’’ 

For palliation in Stage IV, the author states that 
testosterone ‘ gives results comparable to those ob- 
tamed by stilbesterol m cases of carcinoma of the pros- 
tate ’’ 

Radium, as opposed to x-rays is objected to on the 
basis of the lumpy appearance of the residual lesion 
and the limited range with respect to outlying lymphatic 
vessels 

The author describes his operative technic in detail 
urges preservation of the clavicular head of the pecto- 
rahs major, and opposes dissection of the axillary 
artery and the brachial plexus His treatment of carci- 
noma m males is local excision plus postoperative ir- 
radiation 

Four drawmgs James Allan Read, M D 

The Henry Ford Hospital 

Early Diagnosis and Treatment of Caremoma of the 
Breast Victor Riddell Bnt M J 2 636-639 Oct 
2 1948 

Riddell emphasizes the fallibility of the clmical diag- 
nosis” of breast carcinoma and condemns the “fatal 
period of observation ” Urgency for investigation is 
greatest m those patients in whom the cardinal signs are 
absent and the diagnosis is uncertain because it is with 
these patients that the chances of cure are the highest ” 

The clinical examination is described, including search 
for metastases by x-ray survey of chest spine, and pel- 
vis In 50 per cent of patients w ithout palpable axillary 
nodes invasion has occurred, whereas the clinical error 
with palpable nodes is 21 per cent 
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Choice of treatment is determined by joint evaluation 
by surgeon and radiotherapist The author recom- 
mends postoperative irradiation but discusses the theo- 
retic advantages of preoperative irradiation (1) no de- 
lay (such as that engendered by postoperative compli- 
cations) , (2) possible devitalization of cells which may 
subsequently be dispersed, (3) probable greater radia- 
Uon tolerance of the skin when the blood supply has not 
been impaired by operative trauma Disadvantages 
include the necessity for biopsy but the author has ob- 
served no tendency to render surgery more difficult 
He feels that irradiation can never render the surgically 
incurable disease curable 

Preoperative irradiation is indicated where a rela- 
tively large skin defect is expected operatively because 
such defects are vulnerable to x-rays, healing is pro 
Jxacted,jaiidarradiation -must sometimes be ‘ delayed 
until it may be useless ’’ 

Stage I and II cases require combined radical surgery 
and irradiation Alternative therapeutic approaches 
have yet to prove themselves Late Stage ll cases re- 
quire simple mastectomy and irradiation if two or more 
adverse factors are present, such as 'rapid growth, wide 
mvolvement of skin by infiltration or ulceration, age 
over 65, and possibly a peripherally situated tumor, 
more particularly if it is in the inner hemisphere ” 

In Stage III (supraclavicular nodes, fixed axillary 
nodes, deep fixation of tumor, secondary nodules in 
skin, edema of the arm) irradiation is the indicated 
therapy, occasionally also simple mastectomy In 
geneial, in this stage surgery "can only hasten the pa- 
tient’s end ’’ 

X-rays and hormonal therapy are employed in Stage 
IV 

The author remarks the inevitable lunitation to indi 
vidual expenence m treatment of breast carcinoma and 
sees the need for evaluation of combined treatment 
technics by collaboration of mdmdual surgeons and by 
surgeons associated with radiotherapy centers 

Four photographs James Allan Read, M D 
The Henry Ford Hospital 

Lymphatic Spread of Carcmoma of the Breast Clar- 
ence W Monroe Arch Surg 5V 47&-486, October 
1948 

The surgical specimens removed from 87 patients 
with carcinoma of the breast were washed free of blood 
fixed, and cleared The location of each lymph node 
was then diagrammed, and the node was removed for 
microscopic study All of the specimens came from pa 
tients m whom the surgeon believed a radical cure might 
be effected In 31 no lymph node metastasis was found 
Of the others, 16 showed involvement of only a single 
node, while the number involved in the remaining pa- 
tients varied from 3 to 70, with an average of 30 4 
Study of the survival rates showed that the probability 
of cure increased as the number of lymph nodes removed 
increased This would seem to favor more radical re- 
moval of the growth, with wider dissection 

Four drawings, 2 charts, 2 tables 

Lewis G Jacobs, M D 
Oakland, Calif 

Treatment of Carcinoma of the Cervix Robert A 
Kimbrough and Craig W Muckle Am J Obst & 
Gynec 56 687-692. October 1948 

In most clinics at present the use of high-voltage x-ray 
therapy precedes the local application of radium in 


treatment of carcinoma of the cervix The advantages 
of this procedure are devitalization of cancer cells before 
local manipulation can cause dissemination, partial or 
complete sealing of lymph channels, cleanng up of the 
usual focal infection, and restoration of cancer-distorted 
anatomic relationships The authors use 2,000 to 2,800 
r (air dose) to one 15 X 15 cm port anteriorly and pos- 
teriorly, w ith filtration through 0 5 mm copper and 1 
mm aluminum If well tolerated, 200 r are adnunis 
tered anteriorly and posteriorly three times a week 

Six w eeks after completion of the x ray cycle, local 
application of radium is made The authors use 6,000 
mg hr to the cervical area, including the utenne cavitj 
and the base of the broad ligaments, by means of 10 mg 
capsules of radium with filtration of 1 or 2 mm plati 
num Interstitial radium is not used because of dangers 
-of infection and injury to the ureters and the utenne 
vessels 

A review of results obtained in a senes of cases treated 
from 1933 through 1941 is presented A total of 130 
patients was seen Only 8 of these were considered too 
far advanced for treatment Two thirds of the patients 
had involvement beyond the uterus The absolute 
five-year salvage rate was 27 6 per cent, or 36 patients of 
the total of 130 Approximately one thud of the 111 
patients given a full curative treatment survived five or 
more years 

Conservative use of radical surgery in certain selected 
early cases is not beheved to offer any better restdts 
than radiation therapy in cases of similar extent 

Ten tables H J Thompson, Jr , M D 

Jefferson Medical College 

Retreatment of Carcmoma of the Cervfi L A 
Calkins South M J 41 902-906, October 1948 

The author treated 600 patients with proved cata 
noma of the cervix with radiation Of these, 233 needed 
additional treatment (from four months to two years 
after the initial treatment) Fifty of the secondaiy 
treatments were given without hope of permanent ci^ 
and probably without produemg a single cure In H 
patients the secondary treatment, given as a supple 
ment to the first treatment, probably saved 14 hv® 
In 73 patients, a definite recurrence was treated, with 
patients survivmg the recurrence, 6 for five yeafi or 
more A total of twenty lives would thus seem to naw 
been saved as a result of the secondary treatment of 
patients 

Six tables John DbCarlo, Jr , M D 

Jefferson Medical College 

Radical Panhysterectomy (Wertheim) and 
Pelvic Ljrmphadenectomy A Preliminary Ropo 
Seventy-Five Operations Walter L Thomas, 

Carter, and Ro> T Parker South M J 41 895~W‘< 

October 1948 rvical 

Because of the frequency of recurrence of 
carcinoma and metastatic involvement of regional n 
and the occurrence of radiation complications invo 
the gastro-intestinal and unnary tracts 
radiation alone for carcinoma of the cervix, the au 
have done radical panhysterectomy and radical pc 
ljunphadenectomy in selected cases , _ 

This procedure has been used m 75 cases, an 
eludes patients m the following 3 groups 

(1) Patients without previous radiotherapy 

(2) Patients with previous deep x-ray therapy ® 
or with radium therapy alone 
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(3) Patients with complete x-ray and radium therapy 
or patients treated elsewhere w ith what was regarded by 
the authors as partial x-ray and radium therapy 

Climcal stages of the cervical cancer m these cases 
varied from I to III (League of Nations classification) 
Adenocarcinoma was diagnosed m 9 3 per cent and 
squamous-cell carcinoma in the remainder 

The most significant of postoperative complications 
has been urinary tract fistulae, w ith a total incidence of 
12 per cent Preoperative irradiation seems to predis- 
pose to occurrence of this complication postoperatively 

No immediate deaths resulted m this senes of cases, 
and the total mortahty to date is 4 per cent All pa- 
tients who developed recurrent disease did so within the 
first postoperative year 

The authors conclude that the majonty of patients 
with carcmoma of the cervLX uten should be treated 
with the accepted technics of irradiation therapy 
However, they feel that in a small percentage of patients 
the operation as they do it has a definite place m treat- 
ment of this condition 

Ten tables H J Thompson, Jr , M D 

Jefferson Medical College 

Precision Dosage in Interstitial Irradiation of Cancer 
of the Cervix Uteri James A Corscaden, S B Gus- 
berg, and Charlotte P Donlan Am J Roentgenol 
60 522-634, October 1948 

A carefully worked out scheme of interstitial radium 
implantation is presented, designed to give a canceri- 
cidal dose to the entire pelvis Several earlier schemes 
are discussed and reasons are given for adoption of the 
final plan The idea is an excellent one, smce such ir- 
radiation should give adequate control of the pelvic 
lymph nodes as well as the tumor m the uterus 

The needles are implanted m the same way m each 
case unless the bulk of the tumor is so large that more 
can be implanted, always maintaining 1 cm spacmg 
from any other needle 

The authors state that the technic is easily learned 
and that comphcations are few Low mtensity needles 
are used for a time of 120 hours No data on results are 
given, apparently because the method has not been m 
use long enough Anyone mterested in interstitial im- 
plantation of radium or in the treatment of utenne can- 
cer by any other means should read the article in the 
original 

Fourteen illustrations, mcludmg 4 roentgenograms, 2 
drawings of roentgenograms, and 4 tracing^s of roent- 
genograms Zac F Endress, M D 

Pontiac, Mich 

What to Do for the Cancer Patient When He Returns 
Home The Role of the Radiologist Eugene P 
Pendergrass JAMA 137 1686-1680 Aug 28, 
1948 

This IS one of three papers presented m a panel dis- 
cussion on the care of the piost-hospitalized patient with 
cancer The other two articles deal with the medical 
and psychiatric aspects 

As It concerns the radiologist, what to do for the pa- 
tient with cancer when he returns home may be divided 
into two categones (1) diagnostic procedures and (2) 
palliative therapeutic procedures 

Diagnostic procedures include the search for the 
cause of any symptoms which may appear following re- 
moial of a malignant tumor the demonstration of 


metastases, and follow-up exammation after major sur- 
gery, particularly of the stomach and colon, bones, and 
lungs, and neurosurgery of the head and spine. 

Under palliative therapeutic procedures, the author 
mentions a few of the conditions that respond well to 
radiation metastasis to bone, cough and dyspnea and 
pain in the chest, inoperable metastases and recur- 
rences, inoperable carcinoma of the breast 

Grenx Ray (Supersoft Roentgen Ray) Therapy of 
Cutaneous Diseases Seymour L Hanfling Arch 
Dermat & Syph 58 390-397, October 1948 

Three groups of patients with vanous dermatoses 
were treated ivith grenz rays (supersoft roentgen rays), 
and the results are compared with those obtamed with 
conventional superficial (low-voltage) roentgen radia- 
tion In some patients grenz rays alone were used, in 
others one-half of the eruption was treated with conven- 
tional roentgen rays and the other half with grenz rays, 
m the thud group only one-half the involved area was 
treated with grenz rays In the group m which both 
forms of radiation were given, the results were slightly 
m favor of grenz rays 

Seventy-six senes of treatments with grenz rays of 58 
patients with twenty diseases of the skin produced the 
followmg results clearmg in 29, considerable improve- 
ment in 30, improvement m 8, slight improvement m 3 
and no change m 6 These results are said to compare 
favorably with reported results of conventional roent- 
gen therapy 

Four tables 

Radiotherapy of Keloids Carlo Porta Radiol 
med (Milan) 34 626-636, October 1948 (In Italian) 

The author reports on 31 patients wnth keloids receiv- 
ing roentgen therapy Females predominated (19) 
over males (12) In 26 cases a clinical cure was ob 
tamed, 6 patients were improved, 1 not Improved 
The procedure consisted m the administration of 75 to 
100 r (100 kv 3 to 6 mm Al) twice weekly up to a dose 
of 400 to 600 r This treatment was repeat^ three or 
four times, with one month of rest between treatments 

The author stresses the difference between clinical 
cures and esthetic cures, inasmuch as one may obtain a 
marked flattening of the lesions but the patients may 
still object to theu appearance 

Four illustrations 1 table 

Cbsarb Gianturco, M D 
Urbana III 

Keloids and Hypertrophic Scars Harold M Trusler 
and Thomas B Bauer Arch Surg 57 539-561 
October 1948 

Keloidal growths and hypertrophic scars are difiicult 
to distinguish microscopically In susceptible persons 
they follow trauma to the dermis In addition to a pn- 
mary susceptibility, other factors influencing their for- 
mation are cutaneous wounds which cross flexion 
creases, wounds that heal under tension, and broad de- 
fects with delayed healmg Smce it is impossible to 
foresee their development, the authors keep all scars 
under observation for three months Pressure to the 
scar wall prevent keloid formation m many cases, if it 
is unsuccessful, roentgen therapy is given For a 
grondh already present, excision withm the borders of 
the keloid followed by pressure and irradiation is pre- 
ferred In some cases fractional excision may be em 
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ployed to advantage The irradiation technic must be 
such that no permanent damage is done, but the details 
are left to the individual radiologist, as there is uide di- 
vergence of opinion as to the optimum dosage and tech- 
nic The importance of successful skin grafting in the 
prevention and treatment of keloids is given particular 
emphasis 

Twenty-three photographs 

Lbwis G Jacobs, M D 
Oakland, Calif 

Removal of Superfluous Hair by X-Rays D E H 
Cleveland Canad IM A J 59 374-37“, October 
1948 

The author presents an interesting review of his in- 
vestigation of the operations of a commercial institution 
which prescribed “radiation therapv” for the removal of 
superfluous hair By his persistent investigation, the 
seventeen-year practice of this public health menace w as 
finally terminated by legal action 

Four illustrative cases of malignant skin changes fol- 
lowing treatment by the method employed are pre- 
sented one necessitating amputation and one terminat- 
ing fatally Despite similar unfavorable results, this 
practice is stiU being u idely used m many localities 
It IS the present opinion of dermatologists and roent- 
genologists that superfluous hair cannot be permanently 
removed with radiation of any kmd, regardless of tech- 
nic, without permanent injury to the skin 
Two photographs Robert H Leamisg M D 
Jefferson Medical College 


Use of Roentgen Therapy for Retinal Diseases Char- 
acterized by New-Formed Blood Vessels (Eales’s Dis- 
ease, Retmitis Prollferans) A Prelmunary Report 
Jack S Guyton and Algernon B Reese Arch Ophth 
40 389-407, October 1948 

Intensive roentgen therapy to the posterior ocular 
segment n as given dunng an eighteen-month period m a 
senes of patients with ocular diseases characterized by 
retmal and vitreous hemorrhages and by new-formed 
blood vessels and fibrous tissue evtendmg from the ret- 
ina or disk into the vitreous (retinitis prollferans) 

A total of 22 eyes in 14 patients were treated The 
ocular condition was classified as typical Eales’s disease 
m 8 patients , atypical Eales’s disease m 4 patients, and 
diabetic retinitis prollferans in 2 patients 

The irradiation technic desenbed by Martin and 
Reese in 1936 (Arch Ophth 16 733, 1936) and subse- 
quently (Arch Ophth 33 429, 1945 Abst in Radiol- 
ogy 46 542 1946) for the treatment of retinoblastoma 
was utilized to avoid damage to the anterior ocular seg- 
ment A total dose of 3,500 to 15,000 r (in aw) was 
given each eye treated Doses of approximately 6,000 r 
are probably optimal 

Depending on the dose of roentgen radiation, 
there was moderate to complete collapse of new-formed 
vessels with variable regression of fibrosis With a 
single exception, there has been no recurrent hemorrhage 
following treatment in the 8 cases of typical Eales’s dis- 
ease, an effect which has appeared to be of immediate 
significance but the permanency of which is not yet 
established In the 2 patients with diabetic retinitis 
prollferans hemorrhages have continued to appear smee 
treatment and permanent beneficial results can hardly 
be expected 

Twenty two illustrations (2 color plates) , 1 table 


Treatment of Thyroidibs George Cnle, Jr Arch 
Surg 57 443-449, October 1948 

Cnle separates thyroiditis into three distinct dimeal 
types (1) the subacute (pseudotuberous or giant-cell) 
\anety, (2) struma lymphomatosa (Hashunoto’s thy 
roiditis) , (3) Riedel’s struma 

Subacute thyroiditis is a self limited disease of un 
known causation The preferred treatment is x ray 
therapy, 600-800 r usually leads to resolution in a 
few w ceks While thyroidectomy w ill control the local 
disease, it is not recommended 

Struma lymphomatosa is a progressive disease ol the 
thyroid, possibly associated with systemic disorders 
Acidophilic degeneration of the epithelial elements of the 
thyroid is followed by replacement with Ivmphoid or 
fibrous tissue Hypothyroidism or a peculiar hypo- 
metabohsm that fails to respond to treatment mth thy 
roid IS likely to develop The cause is unknoini 
While roentgen therapy has been little used in the con 
dition, the author obtained good results in 2 cases so 
treated (700 r in one, 1,550 r divided into 8 treatments 
in the other) Good local results may also be obtained 
by thyroidectomy, and this treatment is recommended 


in cases not specifically diagnosed before operation. 
Neither form of treatment corrects the hypometabo- 
lism 

Riedel’s struma is a chronic proliferating fibrosmgm 
flammatory process which involves one or more lobes of 
the thyroid and may extend into the trachea, muscles 
fascia, nerves, and vessels of the vicinity It produces 
a bulky tumor, often indistmguishable preoperabvdy 
from carcinoma The cause is unknown but women 3^® 
more often affected than men, and the condition is more 
common after fifty The author has found s ray th^ 
apy to have little effect Operative removal may be 
difficult or impossible, but since a degenerating ade 
noma is often at the center of the mass a simple mtra 
capsular enucleating of this may produce stntmg 
benefit In other cases, conservative surgical mana^- 
raent for the rebel of pressure symptoms is mdicatw 
(A very interesting and significant paper L G J 1 

LEwnsG Jacobs, MD 

Oakland, Calif 


Radiation Therapy of Tonsils and Adenoids 
M Uhlmann, Philip Rosenblum, and Samuel J 
man Arch Pediat 65 532-545, October 1948 
A senes of 480 patients treated between Febru^ 
1938 and December 1942 with deep therapy to 
pharynx for enlarged or mfected tonsils or 
lymphoid tissue m the nasopharynx and mesophaiyos 
was followed, and the results are analyzed 
was used because surgery w'as either temporarily or pc* 
manently contraindicated 

The technical factors were 200 kv , 0 5 nun 
and 1 0 mm aluminum filter, 10 ma , and 50 
tance Two fields were used, and individual 
ranged from 75 to 150 r per field Each port was 
at each session, and treatment was repeated 
a total of 3 doses If cervical nodes were involved 
neck was included m the field 

Of the entire group treated, 70 per cent were 
markedly improved or completely reheved of symp ' 

17 per cent show ed slight improvement, and 
none Many of the failures w ere apparently m a 
types, not good prospects for any form of therapy 
Three tables Zac F Endress, M 

Pontiac, MicP 
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RADIOACTIVE ISOTOPES 


Preparation and Measurement of Isotopes and Some 
of Their Medical Aspects Supplement to the United 
States Naval Medical Bulletin, March-Apnl 1948, pp 
1-216 

Space IS not available for abstracting all of the articles 
uhich make up this supplement to the Naval Medical 
Bulletin nor does this seem to be necessary, smee much 
of the material has been covered in articles previously 
abstracted The titles of the papers and the authors 
will give a fauly comprehensive idea of the material 
covered Introductory Remarks, Harold C Urey, 
Fundamentals of Isotope Separation, Karl Cohen, 
Application of Radioisotopes to Problems of Naval 
Medicine, Robert Emne Smith , Thermal Diffusion and 
Other Physical Methods of Isotope Separation William 
W Watson, Pile Production of Radioactive Isotopes, 
Waldo E Cohn , Production of Radioactive Isotopes by 
the Cyclotron and Other Methods, John W Irvine, Jr , 
A New Mass Spectrometer for Isotope Ratio Measure 
ments, Harold W Washburn, Preparation of Gas 
Samples for Mass Spectrometnc Analysis of Isotope 
Abundance, David B Sprmson and David Rittenberg, 
Synopsis of Basic Ideas m the Theory of Radioactivity 
and Detection of Radiation, Richard D Present, Deter- 
mination of Hard Radiation, Including Preparation of 
Samples, Wilbam F Bale, Determination of Soft 
Radiation, Including Preparation of Samples, Arthur 
K Solomon, Detection of Intermediates, Cntena of 
Purity Martm D Kamen, The Radioautographic 
Technique Dorothy J Avelrod and Joseph G Hamil 
ton Hazards Presented by Radioactive Materials and 
How to Cope With Them Karl Z Morgan, Dosage 
Levels in Administration of Isotopes to Animals and 
Man, Hermann Lisco, Laboratory Handling of Radio 
active Material Protection of Personnel and Equip- 
ment, Paul C Tompkms, An Illustration of the Power 
of Isotopes in a Biochemical Problem, Vincent du 
Vigneaud, Medical Aspects of an Atonuc Disaster 
Plan, E Richard King, Chemical Methods of Isotope 
Separation, Allen F Reid 


Use of Radioiodme in the Treatment of Eiophthalimc 
Goiter Samuel F Haines, F Raymond Keatmg, Jr 
Marschelle H Power, Marvm M D Williams and Ma- 
vis P Kelsey J Chn Endocrinol 8 813-825, October 
1948 

This is a report on 40 patients who were treated with 
radioiodme for exophthalmic goiter at the Mayo Clinic 
between September 1946 and February 1948 Patients 
m whom the chmeal diagnosis was adenomatous goiter 
with hyperthyroidism constitute a separate group so far 
as collection of 1*’^ and other problems of treatment are 
concerned Cases of exophthalmic goiter with adenoma 
are mcluded 

Of the 40 patients 13 were men and 27 women The 
average age of the men was 45 9 years and of the women 
52 0 years Twenty-eight of the patients had recurrent 
exophthalmic goiter and from one to four attempts had 
been made to control the disease by surgical resection 
In some instances the presence of one paralyzed vocal 
cord m a patient inth a considerable quantity of thyroid 
tissue on the opposite side was the chief reason for de- 
ciding on treatment with I‘’‘ Seventeen patients had 
serious heart disease and m some of these recurrent ex- 
ophthalmic goiter was present 


A result was considered good if the basal metabolic 
rate was lowered to plus 15 per cent or further and if the 
clinical evidence indicated that the patient was in a 
euthyroid state Results were classified as fau when the 
seventy of the hyperth 3 TOidism was markedly reduced 
by treatment Good results uere obtained by the 
administration of one therapeutic dose of I'** in 27 of the 
40 cases In all these patients the clinical evidences of 
hyperthyroidism were completely controlled by the 
treatment and m all but one the size of the thyroid was 
reduced to, or nearly to, normal Myxedema developed 
in 7 patients, and in these treatment with desiccated 
thyroid ivas instituted It is not known whether the 
myxedema is permanent Results were fair in 8 cases 
These patients showed a significant improvement after 
the first dose of I*’* and m 4 a second therapeutic dose 
resulted m complete control of hyperthyroidism Poor 
results were recorded m 5 cases in this series In 1 pa- 
tient a second dose produced fau results 

The average dose of I'’* in patients who obtamed good 
results from a single dose was 242 microcunes per gram 
of thyroid tissue, m those who obtamed fair results, 239 
microcunes per gram, and in those who had poor re- 
sults 151 microcunes per gram The authors believe 
therefore, that an average dose of more than 200 micro 
cunes per gram of thyroid tissue should be tned m cases 
in which an attempt is made to control the disease w ith 
a single dose some patients treated m this way will 
need a second dose of !'*■ The incidence of both myxe- 
dema and of recurrence of exophthalmic goiter after 
treatment was much higher among the patients m this 
senes treated with Ii’i than among patients treated 
surgically 

No senous reactions were noted by any of the pa- 
tients One had a mild febnle reaction associated with 
nausea for four days, this began two days after the 
admimstration of I”! The basal metabohe rate rose 
from plus 46 to plus 62 per cent It is impossible to say 
whether this represented a mild radiation sickness or a 
mdd hyperthyroid reaction or both It was common for 
the thyroid gland to become hard and slightly tender a 
few days or a week after a therapeutic dose and for the 
basal metabohe rate to nse shghtly above pretreatment 
levels for a few days It is too early to determine 
whether late reactions of any type may occur One pa- 
tient in the senes has become pregnant since receiving 
im 

Effect of Total Th 3 rroidectomy on the Function of 
Metastatic Thyroid Cancer Rulon W Rawson L D 
Mannelh Bengt N Skanse Jack Trunnell, and Rex G 
Fluharty J Chn Endocnnol 8 826-841 October 
1948 

The normal thyroid was removed surgically or de- 
stroyed by large doses of radioactive iodine m 21 pa- 
tients having relative or absolute non-functioning meta- 
static thyroid cancer (4 papillary adenocarcinomas, 13 
solid and/or foUicular adenocarcinomas, 3 giant cell 
carcinomas, and 1 Hurthle-cell adenocarcinoma) 

Eight of the metastatic solid and/or folhcular adeno- 
carcinomas assumed the capacity to concentrate radio- 
a^ve iodine after the normal thyroid was removed 
The time requued to observe these changes varied be- 
tw een one and thuty-two months One patient havmg 
a solid adenocaremoma, whose metastatic tumor failed 
to coUect iodine even after the development of myxe- 
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deraa, was found to concentrate in her metastatic lesion 
a significant amount of radioiodme after treatment with 
thjTold-stimulatmg hormone 

In the 4 cases of papillary adenocarcinoma the authors 
failed to demonstrate any iodine-concentrating function 
of the metastatic lesions 

The 3 patients with giant-cell carcinoma died within 


SIX months after thyroidectomy and before any change 
in the function of the metastasis could be demonstrated 
The one patient with metastatic Hflrthle-cell adeno- 
carcinoma was still being followed at the time of the 
report and had thus far shown no change in function in 
the metastasis 

Five photomicrographs, 6 charts, 1 table 


EXPERIMENTAL STUDIES 


Response of Tissue to Total Body Irradiation John 
L Tulhs Naval Medical Research Institute, National 
Naval Medical Center, Bethesda, Md , Project NM 
007 039, Report No 11, July 1948 
This paper deals with the biological effects of irradia- 
tion from the atomic bomb explosions at Bikini, in the 
summer of 1946, and an experimental group of animals 
treated with milhon-volt x-rays 

The lesions produced in swine by exposure of the 
total body to lonizmg radiations from the atomic bomb 
are indistmguishable from lesions produced by exposure 
of the total body to million-volt x-irradiation These 
lesions are characterized by hemorrhage, necrosis and 
secondary infections Lymphoid cells, myeloblasts, 
erythroblasts, germ cells, and intestinal epithelium are 
found to be quite radiosensitive Injury to these cells 
caused anemia and lowering of body resistance to infec- 
tion 

Irradiation caused ddatation of capdlanes, impair- 
ment of circulation, and tissue anoxia Anemia en- 
hances both lowered resistance to mfection and anoxia, 
and thus the pathological physiology becomes self- 
perpetuating Absorption of toxic substances through 
the injured mtestmal mucosa and accumulation of the 
tissue break-down products in the blood stream are 
phenomena which logically might follow the wide- 
spread necrosis that occurs after total body irradiation 
There is, however, no chemical proof or histologic evi- 
dence of toxemia from either of these sources 

Smce the most primitive hematopoietic stem cells, 
the reticular cells, are relatively radioresistant, the 
eSorts to reduce mortality do not seem altogether hope 
less Management of total body radiation disease 
should be directed toward prevention of secondary m- 
fections, treatment of anemia, impaired circulation and 
anoxia 

This article is accompamed by gross photographs of 
the lesions produced in swme, as well as photomicro 
graphs It is well worth the perusal of anyone inter 
ested in the effects of irradiation 
Thirty-siv illustrations, 1 table 

S F Thomas, M D 
Palo Alto, Calif 

Frequency of Transmitted Chromosome Alterations 
and Gene Mutations Induced by Atomic Bomb Radia- 
tion m Maize E G Anderson Proc Nat Acad 
Sciences 34 387-390, August 1948 

This paper represents a study of the effect of the 


atomic bomb radiation at Operation Crossroads It 
was found that when maize was subjected to roentgen 
irradiation, 15,000 r produced effects equiva'ent to those 
of the radiation from the atomic bomb The fre 
quencies of chromosome alterations and gene mutations 
were roughly equivalent to the frequencies obtained at 
Bikini S F Thomas, M D 

Palo Alto, Calif 

Growth in Tissue Culture of Analogous Mouse Mam- 
mary Carcmomas and Their Response to Radiation 
Anna Goldfeder and Gladys Cameron Cancer Re- 
search 8 466-471, October 1948 

A comparison was made of the growth characteristics 
tn vitro of two analogous mammary tumors of inbred 
strams of mice, C3H and dba, and the relative response 
of these tumors to x radiation These observations, or 
others exactly similar, have been reported by the senior 
author in Radiology 52 230, 1949 
Seven photomicrographs 

Resuscitation of Heat-Inactivated Seeds with X-Rs 
diabon Richard S Caldecott and Luther Smith 
J Heredity 39 195-198, July 1948 
The authors offer a prdiminary report on experimen 
to determine the effect of pre- and post-irradiatioa on 
seeds, in combination with barely lethal heat t^ 
ments These tests were done on barley and einkom 
The x-ray treatment of dormant seeds of barley, im 
mediately after they had been given a lethal e® 
treatment, resulted in resuscitation of 90 per ^ 
more This result was obtained over a . 

range of x-ray dosages (12,000 to 36,000 
which were x-rayed before they were given a 
heat treatment were protected from heat inacdva i 
by some relabvely low and high x-ray dosages, u 
by intermediate dosages [no explanation for this 
sistency is given] The mean survival of barley 
given a ‘‘lethal’' heat treatment and then 
was greater than the mean survival of seeds w ' 
ceived irradiation only In this sense, beat trea 
also protected seeds from irradiabon, just as ^ 
other combinations of treatment, x-radiabon pro 
the seeds from injury by heat 

The data presented did not appear to substan la 
hjqiothesis that the killing effect of heat is due sirop 
coagulation of protoplasmic proteins _ 

One graph, 2 tables S F 

Palo Alto, t-aiu 
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Diagnosis of Congenital Heart Disease by Ordinary Metbods' 

MORSE J SHAPmO, M D ’ 

Minneapolis, Minn 


T he correct differential diagnosis of 
congenital heart disease depends on 
fundamental knowledge of cardiac physi- 
ology Practical clmical expenence and 
efficient radiological assistance are equally 
important In the past few years, newer 
and more mvolved techmcs, such as angio- 
cardiography and catheterization of the 
heart, have been mtroduced as aids in 
diagnosis It is the purpose of this dis- 
cussion to emphasize the fact that m the 
great majority of cases a prease diagnosis 
can be made by the usual methods The 
newer procedures are difficult and expen- 
sive, they require the efforts of several 
experts, are uncomfortable and sometimes 
dangerous to the patient, and are available 
only m larger medical centers They are 
necessary only m imusual and comphcated 
cases From my own expenence, this 
should mclude not more than 15 to 20 per 
cent of all patients with congemtal cardiac 
anomahes Chmaans frequently feel the 
need of the newer diagnostic procedures 
because of their inadequate expenence 
with congemtal heart disease 

It IS significant that while many hun- 
dreds of patients with congemtal heart 
lesions have been operated upon, few errors 
in diagnosis have been made, despite the 
fact that practically none of the cases have 


had the advantage of angiocardiography 
and/or cathetenzation Our own expen- 
ence mcludes operations upon considerably 
more than 100 patients with patent ductus 
artenosus, several with coarctation of the 
aorta, and about 60 with cyanotic congem- 
tal heart disease, and m only one mstauce 
are we aware of an error m diagnosis 
None of our patients has been studied with 
the newer methods All of this is stated 
with the full knowledge of the tremendous 
value of angiocardiography and catheteriza- 
tion These techmcs are not only invalu- 
able m the differentiation of congemtal 
heart disease, where mdicated, but they 
have already provided us with mcreasmg 
knowledge concermng the physiology of 
the circulation as well as more exact knowl- 
edge of the roentgen anatomy of the 
heart However, they must not and can- 
not be used promiscuously 
It has seemed of value to present the 
major findmgs m the more typical anoma- 
hes of the heart It is hoped that such a 
review will aid the roentgenologist m 
interpretmg the x-ray findmgs, thereby 
assistmg the chmcian m makmg a correct 
diagnosis This should obviate the neces- 
sity for frequent use of the more difficult 
and comphcated diagnostic procedures 
For practical purposes, congential anom- 
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alies of the heart may be diAaded mto two 
main groups, namely, those with and those 
without cyanosis The lesions m which a 
prease diagnosis can be made and those 
which are of more practical importance are 
hsted below 

Lesions Without Cyanosis 

1 Subaortic stenosis 

2 Anomabes of the aortic arch 

3 Coarctation of the aorta 

4 Patent inten entncular septum 

5 Patent interauncular septum 

G Patent ductus artenosus 

7 Dextrocardia with situs transi ersus 

Lesions with Cyanosis 

1 Tetralogy of Fallot 

2 Tncuspid atresia with underdeveloped right 

•ventncle 

3 Eisenmenger’s complex 

4 Pulmonaiy stenosis 

5 Transposition of the greater vessels 

6 Truncus artenosus 

SUBAORTIC STENOSIS 

Subaortic stenosis is a relatively rare 
lesion It results from a developmental 
narrowmg of the root of the aorta proximal 
to the valve Occasionally this lesion is 
accompamed by stenosis of the aortic 
valve itself The chmcal findmgs are sitm- 
lar to those m rheumatic aortic stenosis 
However, a history of a heart murmur from 
birth or early infancy with no history of 
rheumatic fever suggests a congemtal 
lesion A prolonged harsh murmur, heard 
best over the aortic area and transmitted 
mto the vessels of the neck, is usually 
accompamed by a thrill Moderate left 
ventncular enlargement and a normal 
blood pressure with relatively httle left 
axis dexuation tend to differentiate this 
lesion from acquued rheumatic heart 
disease 

Subaortic Stenosis 

1 History of heart disease from birth or early 

infanci 

2 No histoiy of rheumatic fever 

3 Loud systolic murmur and thrill m er aortic 

area 

4 Moderate left i entncular enlargement 

5 Normal blood pressure 

G iHore or less left axis de% lation 


ANOMALIES OF THE AORTIC ARCH 

Vanous anomalies of the aorbc arch 
may occur Usually these defects do not 
produce symptoms and are only of aca 
demic mterest Occasionally, however, they 
may produce the so-called vascular nng, 
resultmg m a constnctive pressure of both 
the esophagus and trachea This may pro 
duce difficulty in breathmg and dysphagia 
Symptoms may occur shortly after birth 
and, unless recogmzed, may result in 
death Infants with this lesion frequent!) 
have repeated attacks of upper respirator)' 
infection In older mdividuals, age 
changes resulting m dilatation of the aorta 
and arteriosclerosis of the aortic arch and 
branches may also produce dysphagia and 
difficult breathmg A correct diagnosis 
rests first on awareness, on the part of the 
chmcian, that such a lesion may exist, but 
is actually made by careful roentgen studies 
with banum m the esophagus and iodized 
od m the trachea Angiocardiography 
should be of considerable assistance in this 
type of case 

Anomalies of Aortic Arch 

1 Not uncommon 

2 Usually give no sj-mptoms 

3 Alay produce i ascular nng 

4 Diagnosis made by x-ra> exanunabon 

5 Angiocardiograph) may help 


COARCTATION OF THE AORTA 

Coarctation of the aorta consists of a 
narrowmg or complete atresia of the aorta 
distal to the subclavian artery and close to 
the point of msertion of the ductus 

osus Two types are commonly' descnbe , 

infantile and adult The infantile consis s 
of a diffuse narrowmg of the aortic isthmus^ 
invariably accompamed by a patent due us 
artenosus It is the result of a senous 
developmental defect, and is not compa 
ible with hfe for more than a few mon s 
The adult type is of more chmcal im-por 
tance and consists of a locahzed narrown^ 
or atresia of the aorta close to the ins o ^ 
of the ductus artenosus, resultmg tn a 
tensive development of collateral ^eu 
tion, makmg possible a fairly' adequa 
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circulation to the lower half of the body 
Generally in children no symptoms are 
present , there is never cyanosis or clubbmg 
of the fingers, as there is no opportumty for 
a mixture of venous and artenal blood If 
the constriction of the aorta is marked, 
as the patient grows older there will be 
left ventricular enlargement and evidence 
of cardiac stram, as well as symptoms due 
to the hypertension m the upper half of the 
body 

The diagnosis is not difficult if the anom- 
aly IS kept m mmd Every case of so- 
cked juvenile hypertension should be 
studied for the possibihty of coarctation of 
the aorta The extent of the findmgs will 
depend upon the degree of stenosis In 
the young chdd with a relatively mild con- 
stnction, the findings wiU consist merely of 
an mcrease m blood pressure m the upper 
extremities with decrease or absence of 
pressure m the legs 

In examinmg all patients, it is important 
to palpate the abdoimnal aorta as well as 
the femoral artery, to note whether or not 
pulsation IS present m these vessels It is 
also important to take blood pressure read- 
mgs m both arms and legs to rule out the 
possibihty of coarctation Together with 
an mcreased blood pressure in the upper 
extrenuties and the absence or decrease of 
blood pressure m the lower extrenuties, a 
difference m skm temperature will be found 
The upper half of the body will be much 
warmer than the lower In the well 
developed case, careful inspection m the 
proper hght wiU reveal enlarged vessels, 
particularly on the postenor chest wall on 
either side of the spme Sometimes it is 
easier to find these vessels by palpation 
The heart may or may not be enlarged 
to the left Frequently an mdefimte, non- 
diagnost c short systohc murmur is heard 
at the apex and along the left border of the 
sternum, as well as over the aortic area 
However, if one remembers to hsten over 
the back (which should always be done m 
studying patients with heart disease), 
he WiU hear a pecuhar superfiaal vascular 
type of murmur which is generated m the 
enlarged coUateral vessels We have been 


able to make a diagnosis of coarctation m 
young children m a number of mstances 
simply by hstenmg for this vascular type 
of murmur over the postenor chest wall 
In the weU advanced case, x-ray exam- 
mation will reveal typical erosion of the 
nbs produced by the markedly dilated 
mtercostal vessels However, marked nar- 
rowing or even complete atresia of the 
aorta may occur in adults with no evidence 
of erosion of the nbs Careful roentgen 
studies will frequently reveal an enlarged 
left subclavian artery and absence of the 
aortic arch The aortic arch may be dis- 
placed downward and can be visualized 
only by careful exammation The roent- 
genologist may be able to suggest the diag- 
nosis of coarctation of the aorta on the basis 
of the above findmgs even though no 
erosion of the nbs is present 

In about 25 per cent of the cases of 
coarctation of the aorta, an accompanymg 
aortic regurgitation may be present, usually 
on the basis of a congenital bicuspid aortic 
valve If the aortic regurgitation is of 
high grade, there may be marked enlarge- 
ment of the left ventncle with the accom- 
panymg charactenstic penpheral vascular 
findmgs 

Coarctation of tlie Aorta 

1 H) pertension 

2 Decreased blood pressure m lower extremities 

3 Moderate left ventncular enlargement 

4 Enlarged collateral vessels 

5 Murmur over collateral vessels 

6 Erosion of nbs (not always present) 

7 Absence of aortic knob 

8 Left axis deviation 

9 More common in males 


PATENT INTERVENTRICULAR SEPTUM 

The most common congemtal cardiac 
lesion IS patency of the mterventncular 
septum This is a developmental defect 
and results m an arteriovenous shunt, 
thereby producmg stram on the nght side 
of the heart The pressure bemg greater 
m the left ventncle than m the right, the 
shunt IS always from the artenal to the 
venous side The extent of the symptoms 
will depend on the size of the openmg 
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Commonly the defect is small and produces 
no symptoms Patients are usually re- 
ferred to the clinic because of acadental 
findmg of the murmur and not because of 
any symptoms 

On chmeal examination, physical devel- 
opment IS normal, the heart is ordmanly 
not enlarged, a thnil is usually palpable 
at the lower end of the sternum, and over 
this area a prolonged harsh murmur ob- 
scures both heart sounds The murmur is 
high-pitched and well transmitted through- 
out the antenor and postenor chest On 
x-ray exammation, the heart will usually 
appear normal m size and contour With 
a larger defect, the heart may be consider- 
ably enlarged, and there may also be an 
enlargement of the pulmonary arter>^ as 
well as of the vessels of the limgs The 
blood pressure is normal The electro- 
cardiogram will usually be normal, with 
the exception that m those cases where the 
defect mterferes with the normal conduc- 
tion of the bundle of His, an accompanying 
congemtal heart block may be present 

Ordmanl)' the diagnosis is not difficult 
WTiere the heart is considerably enlarged 
due to a large defect, there might be diffi- 
culty m differentiatmg this lesion from an 
mterauncular septal defect The differ- 
ential diagnosis is based on the fact that 
the pomt of maximum intensity of the 
thnU and murmur m the mterventncular 
defect IS at the lower end of the sternum 
rather than over the pulmonary area As 
far as the roentgen findmgs are concerned, 
the enlargement of the heart as weU as the 
abnormahty of the contour may be qmte 
sinular m both lesions Ordmanly, how- 
ever, as will be pomted out later, the heart 
is much larger m the mterauncular septal 
defect 

Occasionally it will be necessary to dif- 
ferentiate between an mterventncular sep- 
tal defect and a rheumatic mitral lesion 
A history of a heart condition from birth 
or early infancy, absence of a history of 
rheumatic infection, and presence of a 
thnil at the lower end of the sternum 
will lend support to the diagnosis of an 
mterventncular lesion Careful fluoro- 


scopic exarmnation wiU occasionally reveal 
a calafied rmtral valve, which will clinch 
the diagnosis of imtral disease 

The great majority of patients have no 
symptoms and suffer more from apprehen- 
sion on the part of their doctors than from 
the lesion itself Rarely does one see 
cardiac decompensation resulting from an 
mterventncular septal defect There is, 
however, the danger of subacute bactenal 
endocarditis, either at the site of the defect 
or at a point opposite it on the nght ven- 
tncular Avail 

Iniervenlnailar Septal Defect 

1 Loud raumiur over lower end of sternum 

2 Normal-sized heart 

3 Slight enlargement of pulmonar) artery 

4 Normal blood pressure 

5 Normal electrocardiogram 


PATENT INTERAURICULAR SBPTUJI 

The mterauncular septal defect is of the 
same nature as the mterventncular septal 
defect, resulting from a failure of fusion 
between the vanous portions of the inter- 
auncular septum Here agam the symp- 
toms and findmgs will depend on the extent 
and size of the openmg In. patients with 
small operungs, there will be no sjnnptoms, 
and the physical findmgs will be mimmal 
In those pabents who have large defects, 
charactenstac findmgs are those of hyp^ 
plasia of the aorta, stuntmg of growth, 
and general underdevelopment accoffl- 
pamed by dyspnea and evidence of ng 
heart strain 

On physical exammation, a systohe mur 
mur IS usually heard over the pulmonic 
area This murmur is variable and is tuo 
diagnostic As a matter of fact, a goo 
sized mterauncular septal defect may ew t 
with no murmtu at all The murmur, w en 
present, is usually heard best m the 
left interspace, is harsh and prolonged, o 
scures the first sound, and is well 
throughout the antenor and postenor ch« 

A thnU IS frequently present over the p ^ 
momc area The second pulmonic so ^ 
IS accentuated Auscultation of the 
reveals a vascular type of murmur g 
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ated in the enlarged pulmonary vessels 
Occasionally a diastolic murmur is present 
This may mdicate relative pulmonary m- 
suffiaency due to a greatly dilated pul- 
monary artery 

On x-ray exanunation, m the presence of 
a small defect, the heart may be normal m 
size, but the pulmonary artery will be 
enlarged In those cases with large de- 
fects, the heart will be tremendously en- 
larged It IS characteristically globular 
m shape There will also be found marked 
enlargement of the pulmonary arteiy, as 
well as of the vessels of the lungs Fre- 
quently no shadow of the aorta can be 
seen On fluoroscopy, pulsation of the 
enlarged pulmonary artery as well as the 
enlarged vessels of the lungs wfll be noted 
The x-ray contour is quite characteristic 
and one can frequently suspect the diagno- 
sis from the film itself The electrocardio- 
gram reveals more or less nght axis devia- 
tion 

In a number of cases of mterauncular 
septal defect, there is an accompan)Tng 
stenosis of the imtral valve When this 
occurs, the condition is known as Lutem- 
bacher’s disease 

Even patients with large defects fre- 
quently get along unusually weU They 
are, as has been stated, customarily under- 
developed, and their physical underdevel- 
opment IS qmte characteristic m many 
mstances In such patients cardiac decom- 
pensation with auricular fibrillation may 
occur, but rarely subacute bacterial endo- 
carditis Many of them do exceedmgly 
weU despite the marked enlargement of the 
heart 

Inlerauncular Septal Deject 

1 Physical underdevelopment 

2 Systolic murmur over pulmonic area 

3 Enlargement of nght heart 

4 Enlargement of pulmonary artery and branches 
6 Hypoplasia of left ventnde and aorta 

6 Normal blood pressure 

7 Right axis deviation 

PATENT DUCTUS ARTERIOSUS 

In ntero, the ductus artenosus is a vessel 
of considerable size It acts as a by-pass, 


transmittmg blood from the pulmonary 
artery mto the aorta In the normal new- 
born infant, this vessel closes within a few 
mmutes after the first breath is taken Re- 
cent research proves qmte conclusively that 
the vessel does actually close, at least func- 
tionally, withm the first few mmutes of 
extra-uterme existence 

Sjrmptoms and physical findings depend 
on the size of the duct The pressure m the 
aorta bemg greater than m the pulmonary 
artery, the shimt will be from aorta to 
pulmonary artery, and there will therefore 
be no cyanosis Patients with a small 
shunt will have no symptoms In those 
with larger shunts, dyspnea, cough, easy 
fatigue, and other symptoms of cardiac 
failure wiU gradually develop Some pa- 
tients have complamed particularly of the 
heavy beatmg of the heart and pounding 
of the vessels m the head and neck due to 
the wide pulse pressure In the older ht- 
erature, stuntmg of growth was noted as a 
common findmg, m our expenence this is 
rather uncommon 

The physical findings are quite charac- 
tenstic, and there should be no difficulty m 
makmg the diagnosis The t3qncal patient 
presents the pathognomomc so-caUed 
“machmery” murmur, heard best m the 
second and thud mterspaces to the left of 
the sternum Commonly this murmur 
IS accompamed by a thnil m the same loca- 
tion The murmur runs through the 
entue heart cycle, is systohc-diastohc m 
time, and is accentuated toward the end 
of systole An accentuated second pul- 
momc sound is heard withm the muimur 
When the shunt is of considerable size, an 
accompanymg enlargement of the pul- 
monary artery, as weU as an enlargement of 
the pulmonary vessels, wiU be foimd It 
IS possible to have a very large patency of 
the ductus m the presence of no murmiu 
at all The diagnosis of patent ductus 
artenosus has been made on the basis of 
a systohc murmur only This is a danger- 
ous procedure, however, and will frequently 
lead to errors It must be exiremely rare 
for patent ductus artenosus to be present 
when only a systohc murmur is heard 
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Together with the charactenstic ma- 
chinery murmur over the pulmonic area, a 
vascular type of murmur will be heard 
postenorly, bemg generated m the enlarged 
vessels m the lungs In the patient with a 
small ductus, the blood pressure is normal 
When the duct is of considerable size, there 
IS a considerable mcrease m pulse pressure, 
accompanymg this increase are the char- 
actenstic findings of Comgan pulse, capil- 
lary pulse, and "pistol-shot femorals,” 
much as in aortic regurgitation Exer- 
asing the patient will frequently accen- 
tuate the mcreased pulse pressure 

On x-ray examination, m patients with 
small ducts the heart will be normal in 
size Almost mvanably, however, some 
enlargement of the pulmonary artery will 
be found This is best brought out by 
films m the obhque projection or, better, 
by fluoroscopy In patients with large 
ducts, the left and nght ventncles are 
enlarged, and in some cases the left auncle 
as well The pulmonary artery and the 
vessels in the lungs are enlarged and may 
be seen to pulsate under the fluoroscope 
The aorta will be promment The apex 
of the heart will be out to the left and 
downward, indicating left ventncular en- 
largement 

Ordinarily the diagnosis of patent ductus 
artenosus is not difficult When the heart 
IS greatly enlarged, however, and the mur- 
mur IS not charactenstic, differentiation 
from an interauncular septal defect will be 
necessary It is important to remember 
that the shunt in patent ductus artenosus 
IS extracardiac, so that m a large heart 
with considerable shuntmg of blood mto 
the pulmonary artery, one must necessanly 
find a high pulse pressure and the charac- 
tenstic accompanying penpheral vascular 
findings In the auncular septal defect, 
the shunt is mtracardiac, so that the blood 
pressure and penpheral vascular findings 
will be normal even with marked cardiac 
enlargement Furthermore, on x-ray ex- 
ammation, the apex will be high and 
rounded m the auncular defect, while m 
patent ductus artenosus the apex is low 
and further to the left, due to enlargement 


of the left ventncle In the auncular 
septal defect, the aorta is hypoplastic, 
while in patent ductus artenosus the aorta 
is prominent and pulsates forably In 
auncular septal defects the electrocardio- 
gram will show nght axis deviation while 
it IS within normal lirmts in patent ductus 
artenosus 

Patent Ductus Artenosus 


] Typical machinery murmur 

2 Heart may or may not be enlarged 

3 Enlargement of pulmonary arterj' and branche; 

4 Prominent aorta 

5 Increased pulse pressure 

6 Normal electrocardiogram 

7 More common in females 


DEXTROCARDIA WITH SITUS TRANSVERSUS 

Two types of dextrocardia occur One 
IS accompamed by a complete trans- 
position of the abdommal viscera This is 
clmically ummportant, as the heart is 
essentially normal In the second type, 
only the heart is involved In such in- 
stances there are mvanably accompanying 
senous congemtal cardiac abnormalities, 
usually resulting m cyanosis 

TETRALOGY OF FALLOT 

About 70 per cent of all patients with 
cyanosis due to congemtal maldevelopment 
of the heart suffer from inadequate pulmo- 
nary circulation due to pulmonary stenosis 
This stenosis may be either valvular or 
mvolve the infundibulum of the nght 
ventncle When the pulmonary stenosis 
is accompamed by a high interventncular 
septal defect with the aorta nding over this 
defect and receiving blood from both ven- 
tncles, and when nght hypertrophy is also 
present, the syndrome is knovm as the 
tetralogy of Fallot In some instances 
there is failure of development of either 
the interauncular or mterventricular sep- 
tum, in which event the pulmonary steno 
SIS may be accompamed by a bilocular or 
trilocular heart For practical purposes, 
this IS essentially the same lesion as the 
tjpiical tetralogy of Fallot In all sue 
cases, the important factor is whether or 
not pulmonary circulation is adequate 
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Differential Diagnosis 



Murmur 

Blood Pressure 

X-Ray Findmgs 

Electro 

cardiogram 

Patent mtcrventncu- 
Hr septum 

Prolonged Obscures 
heart sounds 
Heard best at lower 
end of sternum 

Normal 


Usually normal 

Usually normal 

Patent interauncular 
septum 

Systolic murmur over 
pulmonic area Not 
diagnostic 

Normal 


Heart enlarged Globular 
Marked enlargement of 
pulmonary artery and 
vessels Aorta hypo 
plastic Evidence of 

nght ventricular en- 
largement 

Right axis devi 
ation 

Patent ductus arteno- 
sus 

Typical machinery 
murmur over pul- 
momc area 

Increased pulse 

pressure Typi- 
cal peripheral 

vascular findings 

Heart moderately en- 
larged Evidence of left 
ventricular enlargement 
Aorta prominent Large 
pulmonary artery and 
vessels 

Normal 

Aortic regurgitation 
either congemtal or 
rheumatic 

Systolic and diastolic 
No machinery mur- 
mur 

As in patent duc- 
tus arteriosus 

Left ventricular enlarge- 
ment Dynamic aorta 
No involvement of les- 
ser circulation 

Left axis devia- 
tion 


Cyanosis is due to the admixture of 
venous and artenal blood and to the retar- 
dation of flow by the stenotic pulmonary 
artery Cyanosis develops early and may 
become very severe Clubbing of the 
fingers accompames the cyanosis Dysp- 
nea, cough, weakness, mabihty to carry 
on any type of work, occasional pulmonary 
hemorrhage, convulsions, and periods of 
unconsaousness due to cerebral anoxemia, 
are not uncommon Polycythenua and 
increased hemoglobm accompany the high 
degree of cyanosis 

On physical exammation, the cyanosis 
and clubbmg of the fingers wiU be noted at 
once There is usually a thnU over the 
pulmomc area, and over this area also a 
harsh murmur wiU be heard, which usually 
obscures both heart sounds, the pulmonary 
second sound not bemg heard Not infre- 
quently, in a far advanced case of this 
type, the murmur may be mconsequential 
and sound relatively unimportant The 
patients are usually undernourished and 
underdeveloped, and it is not uncommon, 
as the case progresses, for defomuty of the 
spine, kyphosis, and marked scohosis to 
develop Percussion will not usually re- 
veal enlargement of the heart On x-ray 
exanunation, however, the cardiac contour 


is quite charactenstic, and in many in- 
stances a diagnosis of tetralogy of Fallot 
may be suspected from the film alone 
There is, however, marked vanation in 
the roentgen findmgs, and the heart may 
even appear well withm normal limits 
While the heart is not absolutely enlarged, 
the apex is high over the diaphragm and 
roxmded, mdicating relative right ventric- 
ular hypertrophy Absence of the pul- 
monary artery results m a scaphoid 
contour along the left border In many 
mstances the aorta is to the right of the 
sternum and the entire configuration pro- 
duces the so-called coeur en sabot, or 
wooden shoe-shaped heart The pulmo- 
nary vessels wiU be mmimal in size, the 
lungs will appear imusually clear, and 
there will be no evidence of pulmonary 
congestion Electrocardiograms -will show 
a pronounced right axis deviation 

Tetralogy of Fallot 

1 Increasing cyanosis from birth 

2 Sj^stolic murmur from birth 

3 Normal-sized heart 

4 Relative right ventricular enlargement 

{coetir en sabot) 

5 Diminished shadow of pulmonary artery 

and branches 

6 Marked right axis deviation 
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eisenmenger’s complex 

Eisenmenger’s complex consists of an 
mterventncular septal defect, dextroposi- 
tion of the aorta, and a normal or dilated 
pulmonary artery This is exactly the same 
lesion as the tetralogy of Fallot except that 
there is no pulmonary stenosis, it is far 
less common Cyanosis is due almost en- 
tuely to the venous-artenal shunt The 
cyanosis and clubbmg are usually of mod- 
erate degree and develop in later hfe 
They will be apparent on physical exam- 
ination A systolic murmur will be heard 
over the pulmomc area, but wiU not ordi- 
narily obscure the second pulmomc sound 
X-ray exammation will show the heart to 
be globular m shape and commonly larger 
than m the tetralogy of Fallot, m addi- 
tion, there wiU be a normal or dilated pul- 
monary artery and the vessels m the Iimgs 
will be normal or enlarged The electro- 
cardiogram will reveal more or less nght 
axis deviation Smce surgery is not now 
feasible in the Eisenmenger complex, its 
differentiation from the tetralogy of Fallot 
IS important 

Eisenmenger' s Complex 

1 Late, moderate cyanosis 

2 Systolic murmur over pulmomc area 

3 Moderate globular enlargement of heart 

4 Enlarged pulmonary artery and branches 

5 Right axis deviation 


PtTLMONARY STENOSIS 

Stenosis of the pulmonary artery may 
appear as the sole congemtal lesion The 
stenosis more commonly involves the valve 
itself but may affect the infundibulum of 
the nght ventncle In patients with this 
lesion cyanosis does not develop, as a rule, 
until early adulthood Clubbmg of the 
fingers is usually minimal On ausculta- 
tion, a harsh systohc murmur is heard over 
the pulmomc area, frequently obscurmg 
both heart sounds On x-ray examma- 
tion the heart is seen to be moderately en- 
larged, rather globular m contour due to 
enlargement of the nght ventncle and 
auncle Not uncommonly there is con- 
siderable enlargement of the pulmonary 


artery as a result of so-called post-stenotic 
dilatation The vessels m the lungs, how 
ever, are not enlarged and do not pulsate. 
The electrocardiogram reveals more or less 
nght heart strain 

Pulmonary stenosis with an accompany- 
ing patent foramen ovale results m the 
production of early mcreasmg cyanosis and 
clubbmg of the fingers The pressure in 
the nght auncle is higher than m the left 
due to the stenotic pulmonary artery 
This results in a nght to left shunt, there 
by producmg cyanosis 

Pulmonary Ste?wsis 


1 Moderate, late cyanosis 

2 Systolic murmur o\ er pulmomc area 

3 Globular enlargement of heart 

4 Decreased shadow of pulmonary ressds 

5 Right axis deviation 


TRlCUSPin ATRESIA WITH UNDERDEVELOPED 
RIGHT VENTRICLE 


P ulm onary stenosis or atresia is some 
times accompamed by tncuspid atresia 
and an imderdeveloped or rudimentary 
nght ventncle Ordmanly this combiiw 
tion of lesions is not compatible with hfe, 
and death usually ensues a short time aftet 
birth Rarely, however, such infants hiT 
beyond the age of two and then become a 
problem m differential diagnosis In su 
instances the diagnosis is made aim 
entirely by careful radiologic studies ® 
fluoroscopy or with obhque films, ^ 
ventncular enlargement will be 
The nght ventncle will he small 
IS the only lesion producmg 
which left axis deviation is found m 


ctrocardiogram 
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monary Stenosis vnlh Tncuspid Atresia 

Underdeveloped Right Ventncle 
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Increasing cyanosis from bulh 
Sj'stohc murmur over pulmonic area 


'formal-sized heart . 

R.elative left ventncular enlargem 
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TRANSPOSITION OF GREATER VESSELS i 

In transposition of the greater 
the aorta nses from the nght ventnc 
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the pulmonary artery from the left ven- 
tncle The two cnculations are independ- 
ent of each other and admi\tme of blood 
IS possible only through the patent ductus 
artenosus or a septal defect The great 
majonty of the patients die within the first 
few days or weeks of life Occasionally 
one fives long enough so that the condition 
becomes a factor in differential diagnosis, 
m detemumng whether or not operation is 
indicated At birth such infants may not 
reveal any apparent cyanosis, and the heart 
may be normal m size In a few days or 
weeks, however, the heart enlarges pro- 
gressively and the infant becomes more and 
more cyanotic This lesion is frequently 
accompamed by tremendous cardiac en- 
largement The heart is globular in con- 
tour and IS narrow at the base In the 
obhque view, the shadow at the base of 
the heart becomes wide This lesion is 
frequently accompamed by vanous other 
congemtal defects 

TRXJNCUS ARTERIOSUS 

The condition known as truncus arteno- 
sus results from a failure of the division of 
the septum between the aorta and the 
pulmonary artery The truncus arteno- 
sus serves the function of both the aorta 
and pulmonary artery and is usually a 


vessel of large caliber, receivmg blood from 
both ventncles When the pulmonary 
artenes anse from this mam common 
tnmk, there may be no cyanosis, and the 
patient may get along fairly well into early 
adulthood If the pulmonary artery is 
rudimentary and the lungs get their 
circulation through the bronchial artenes 
then there wiU be cyanosis There are no 
diagnostic findings on auscultation Usu- 
ally a systohc murmur is heard and a 
thrill may be present The contour of the 
heart as seen on the x-ray film may be qmte 
typical Angiocardiography should help 
m diagnosing this lesion 

DISCUSSION 

This superficial and incomplete r6sum6 
of the chmcal findmgs in the major con- 
gemtal heart lesions has been presented 
with the hope that such information may 
help the roentgenologist m his mterpreta- 
tion of the x-ray findmgs A well m- 
formed roentgenologist can frequently as- 
sist the chmcian m makmg a precise diag- 
nosis, thereby obviatmg the necessity for 
such formidable diagnostic procedures as 
angiocardiography and catheterization of 
the heart 

University of Mmnesota Medical School 
Mmneapohs 4 Minn 


SUMARIO 

Diagndshco de las Cardiopatfas Cong6mtas con las T^cmcas Comentes 


Este resumen superfiaal e mcompleto de 
los hallazgos clfmcos en las mds impor- 
tantes lesiones cong6mtas del corazdn es 
ofreado con la esperanza de que sus datos 
ayuden al radidlogo a mterpretar los hallaz- 
gos roentgenoldgicos, capacitdndolo as! 
para auxihar al clhuco en formular el diag- 
ndstico, y quizds evitando la necesidad de 
abordar procedinuentos tan fomudables 
como son la angiocardiografia y el cate- 
tensmo cardiaco 

Estenosis suba6rtica 

Histona de cardiopatla desde el nacimiento o pn- 
mera infanaa 

Falta de antecedentes de reumatismo 


Fuerte soplo y estrernecmuento sistdhco sobre la 
zona de la aorta 

Moderada hipertrofia del ventrfculo izquierdo 
Tensidn sanguinea normal 
Mfe o menos desviaadn del eje haaa la izqmerda 
Anomallas del cayado de la aorta 
No son raras 

No suelen acusar sintomas 
Pueden producar anillo vascular 
Diagndsbco con los rayos X 
La angiocardiograffa puede aimdar 
Coartacidn de la aorta 
Hipiertensidn 

Hipotensidn en los miembros inferiores 
Moderada hipertrofia del ventrfculo izquierdo 
Hipertrofia de los vasos colaterales 
Soplo sobre los vasos colaterales 
Erosidn de las costiUas (no siempre) 
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Ausenaa de prormnenaa a6rtica 
Desviaadn del eje hacia la izquierda 
Mds frecuente en los varones 
Deformacidn del tabique inter\'entncular 

Soplo fuerte sobre d extreme izqmerdo del ester- 
n6n 

Corazdn de tamano normal 
Ligera hipertrofia de la artena pulmonar 
Tensidn sanguinea normal 
Electrocardiograma normal 
Deformaadn del tabique mterauncular 
Imperfecto desarroUo fisico 
Soplo sistdlico sobre la zona pulmonar 
Hipertrofia del corazdn derecho 
Hipertrofia de la artena pulmonar y ramas de la 
misma 

Hipertrofia del ventrlculo izqmerdo > de la aorta 
Tensidn sangulnea normal 
Desviaadn del eje haaa la dereeba 
Conducto artenoso permeable 
Tipico soplo de maqumana 
Puede haber o no hipertrofia cardfaca 
Hipertrofia de la artena pulmonar v ramas de la 
misma 

Prommencia adrtica 
Hipertensidn del pulso 
Electrocardiograma normal 
M&s frecuente en las mujeres 


Tetralogla de Fallot 
Cianosis creaente desde el nacimiento 
Soplo sistdlico desde el naamiento 
Corazdn de tamano normal 
Relativa hipertrofia del ventrlculo derecho (coem 
en sabot) 

Sombra atenuada de la artena pulmonar y sus 
ramas 

Pronunaada desviacidn del eje haaa la daecha 
Complejo de Eisenmenger 
Cianosis moderada, tardla 
Soplo sistdlico sobre la zona pulmonar 
Moderada hipertrofia globular del corazdn 
Hipertrofia de la artena pulmonar y sus ramas 
Desviaadn del eje a la derecha 
Estenosis pulmonar 
Moderada aanosis, tardia 
Soplo sistdhco sobre la zona pulmonar 
Hipertrofia globular del corazdn 
Sombra atenuada de los vasos pulmonares 
DesMamdn del eje a la derecha 
Estenosis pulmonar con atresia tncuspide e tmper 
fecto desarrollo del ventrlculo derecho 
Cianosis creaente desde el naamiento 
Soplo sistdhco sobre la zona pulmonar 
Corazdn de tamano normal 
Relativa hipertrofia del ventrlculo izqmerdo 
Desviaadn del eje a la izqmerda 
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T he achievements of cardiovascular 
surgery during the last decade have 
stirred renewed interest in the diagnosis of 
congenital cardiovascular malformations, 
and extensive case-findmg programs have 
been developed to aid in the recogmtion of 
those lesions amenable to surgical cor- 
rection. Accurate chmcal diagnosis is 
often difficult, and recourse to some of the 
new diagnostic techmcs by a team consist- 
ing of chmcian, radiologist, and cardiovas- 
cular physiologist requires a concentration 
of talent and procedures that are time-con- 
summg and expensive From a practical 
standpomt, it is necessary to screen the 
large numbers of patients who present 
themselves for a consideration of surgical 
therapy and to separate those that can be 
easily recogmzed as amenable to surgical 
treatment from those requirmg the addi- 
tional studies upon which an evaluation of 
operabihty may be based The roentgenol- 
ogist’s recogmtion of the diagnostic ca- 
paaties and hmitations of conventional 
roentgenographic exanunations will sig- 
nificantly affect the success of the entue 
program 

The roentgenological survey should be 
expeeted to contnbute objective informa- 
tion on cardiac size, the characteristics of 
the mdividual cardiac chambers, the size 
and position of the great vessels, and the 
size of the intrapulmonary vessels Intel- 
ligentmterpretationof the roentgenographic 
findmgs reqmres careful correlation with 
the findings on physical exarmnation and 
with the chmcal laboratory data A com- 
plete roentgenologic survey should mclude 
roentgenoscopy and roentgenography in 
the standard nght-angle and obhque pro- 
jections, together with the judiaous use of 


esophograms, tracheograms, kymograms, 
and plamgrams when indicated for theu 
supplemental contributions Roentgeno- 
logic mterpretation is facihtated by a 
simple classification of the common cardiac 
malformations grouped accordmg to the 
presence or absenee of cyanosis, with sub- 
groupmgs based upon the character of the 
pulmonary artery segment of the left heart 
border The foUowmg classification has 
proved useful in differential diagnosis 

Cardiac malformabons mxsvhich cyanosis is 
present 

(o) Pulmonary artery segment absent 

1 Tetralogy of Fallot 

2 Transposition of great vessels 

3 Truncus artenosus 

4 Non-funcbomng right ventricle (bi- 

cuspid atresia) 

(J) Normal or full pulmonary artery seg- 
ment 

1 Isolated pulmonary stenosis 

2 Eisenmenger complex 

3 Single ventncle with pulmonary ar- 

tery from rudimentary chamber 
II Cardiac malformations in which cyanosis is 
absent 

(а) Absent pulmonary artery segment 

1 Truncus artenosus with pulmonary 

artenes from a common trunk 

(б) Normal pulmonary artery segment 

1 Coarctabon of the aorta 

2 Ventncular septal defect 

3 Aortic and subaortic stenosis 

4 Atnoventnculans communis 

(c) Full pulmonary artery segment 

1 Auncular septal defect (including 

Lutembacher’s syndrome) 

2 Patent ductus artenosus 

3 Eisenmenger complex 

4 Ventncular septal defect 

No attempt has been made to include all 
malformations that may require considera- 
tion m differential diagnosis, and the many 
malformations of the aortic arch and anom- 
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alies of tlie great veins have been excluded 
The occurrence of these vascular anom- 
ahes as isolated lesions or in combination 
with other cardiac malformations seems 
justification for considenng them as special 
cases in the mterest of a simphfied group- 
mg Some lesions must be considered in 
both cyanotic and acyanotic groups, since 
variation in the direction of shunts will 
modify the amount of unsaturated arterial 
hemoglobm 

CONTRIBUTIONS OF THE SURVEY 
EXAMINATION 

The roentgenographic evidence of the 
amount of cardiac enlargement has clinical 
sigmficance, both in the evaluation of the 
type of malformation and in estimation of 
the risk of operation Taussig states that 
the cardiothoracic ratio offers a useful 
gmde to the estimation of cardiac reserve, 
a ratio of 60 per cent indicating adequate 
adjustment for maintenance of compensa- 
tion Marked enlargement usually indi- 
cates an mabihty of the heart to adjust to 
the abnormal circulation 

An analysis of the relative size of the 
right and left ventricles is so important m 
differential diagnosis that correlation with 
electrocardiographic evidence of axis devia- 
tion should become a routme procedure 
The shape of the heart is determined by the 
relative size of its component chambers 
and vessels and is therefore better described 
by chamber analysis than by such de- 
scriptive terms as globular and boot-shaped 

Evaluation of the size of the intrapul- 
monary arteries as evidence of changes m 
the pulmonary cuculation deserves a more 
adequate description than is conveyed by 
the terms “congestion” or “clear lung 
fields ’ ’ The size of the pulmonary artenes 
per se cannot, however, be expected to 
differentiate the engorgement due to periph- 
eral obstruction, left to right shunts, 
and extensive collateral cuculation through 
the bronchial artenes 

Wood and Miller have demonstrated 
enlargement of the bronchial artenes with 
numerous large anastomoses with the pul- 
monary artenes in chrome inflammatory 


pulmonary diseases, chronic passive con 
gestion, Ayerza’s disease, emphysema, and 
asthma Extensive anastomoses between 
the bronchial and pulmonary artenes 
have been demonstrated after expenmental 
ligation of the pulmonary artery and m 
patients with the congemtal malformation 
of pulmonary stenosis or atresia The 
anastomoses in human subjects with pul- 
monic stenosis tend to occur somewhat 
closer to the hilus than is the case in chronic 
inflammatory pulmonary disease Bing, 
Vandam, and Gray have called attention 
to the sigmficance of this collateral circula- 
tion from bronchial artenes and have 
warned against the danger of rmsmterpre- 
tation of expansile pulsations of hilar vessels, 
characteristically seen m the Eiseranenger 
syndrome but which can also be observed 
in pulmomc stenosis when there is a large 
collateral cuculation 

LESIONS TO BE DIFFERENTIATED FROM 
CARDIAC MALFORMATIONS 

Roentgen diagnosis in the early neona^ 
penod presents many problems related 
to the respiratory and cuculatory adjust- 
ments after birth Heart murmurs an 
cyanosis associated with persistent lobul^ 
atelectasis of the lungs and an elevate 
diaphragm may be easily confused vnt 
congemtal heart disease FoUow-up ® 
armnations are mdicated to observe ^ 
effects of an altered cuculation on cardiac 
size and contour 

Cardiac Hypertrophy and Macrosovno 
We have been in error on numerous occa 
sions in suspectmg cardiac 
mfants bom to diabetic mothers 
has shown that in such infants the ^ 
of cardiac hjqiertrophy, excessive 
poiesis m the fiver, hyperplasia o 
islands of Langerhans, and 
are more frequently encountered 
birth weight is over 3,900 gm than w 
it IS less than that amount In ^ 
these cases the associated chmeal fin ^ 
mcluded cyanosis, dyspnea, and 
A progressive decrease m cardiac 
served durmg the first six weeks o ’ 
together with the mother’s antece 
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history, should aid m differential diagnosis 
of this type of cardiac hypertrophy 

Case 1 A male infant bom of a diabetic 
mother weighed 3,425 gm He did not breathe for 
two or three minutes after birth and was given 95 
pier cent oxp^gen and 5 per cent carbon dioxide At 
twelve hours of age the cry was weak and the skm 
an ashen gray color The heart sounds were louder 
than usual and a gallop rhythm was present A loud 
systolic murmur was heard The blood sugar was 
160 mg percent On the second day there was some 
cyanosis of the hands and face On that day there 
were 2,250 erythroblasts per cubic millimeter, and 
none thereafter The sj'stohc murmur contmued to 
be present imtil the end of the first month of hfe but 
has not been heard since on many examinations 
The heart and kidneys were notably enlarged on 
the first and second days Some decrease in the size 
of the heart vas noted on the fourth, eighth, and 
fifteenth days The last examination, at eighteen 
months of age, was enbrely normal 

Idiopathic Cardiac Hypertrophy We 
have seen six children who presented a 
dinical picture charactenzed by an acute 
onset of dyspnea, pallor, cough, and cyano- 
sis, tenmnating m a rapid exitus All of 
these patients showed generalized cardiac 
enlargement The autopsy findmgs char- 
actenstically show endocardial fibrosis, car- 
diac hypertrophy, and dilatation Powers 
and LeCompte have reported the findings 
m one of these patients and suggest the 
probabihty of some cardiac muscle hyper- 
plasia to account for the increase in size of 
the heart, m view of an absence of any 
evidence of hypertrophy of muscle fibers 

Case 2 A six-month-old female infant had been 
pierfectly well until the age of five months, when she 
began to refuse feedings She lost weight and showed 
mcreasmg pallor and two days before admission 
vomited aU feedings On admission she was ex- 
tremely weak, and was vonutmg 

Physical examination revealed signs of circulatory 
collapse m a monbund, cyanotic chdd The tem- 
perature was 104°, pulse 176, respirations 76 The 
chdd was well nourished The heart was enlarged to 
percussion but there were no murmurs Heart 
sounds were of poor quahty The hver was palpable 
three finger-breadths below the costal margin 
Auscultation of the lungs revealed prolongaUon of 
expiration with occasional squeaks and groans 
Death occurred on the day foUowmg admission and 
postmortem findings revealed a heart weighmg 110 
gm (normal for age 22 gm ) All chambers were di- 
lated and hypertrophied There was endocardial 
fibrosis, particularly marked in the wall of the left 



Fig 1 Case 3 Postero antenor view of chest 
Cardiac enlargement m an infant with glycogen storage 
disturbance, Von Gierke’s disease 


auncle and ventncle, with dense fibroblastic connec- 
tive tissue at the top of the mterventncular septum 
This was also seen around the Purkmje fibers of the 
left bundle There was no hemorrhage, nor were 
there any signs of acute inflammation There was no 
evidence of excess glycogen m the heart muscle The 
anatomical diagnosis was congenital idiopathic hyper- 
trophy of the heart. 

Von Gierke's Disease In differential 
diagnosis of cardiac enlargement of un- 
known etiology consideration must be 
given to glycogen storage disease In 
comparison with the previous case history 
the following offers some points of similar- 
ity 

Case 3 A six-month-old female child with a his- 
tory of a normal delivery and a normal neonatal 
period up to the age of three months was seen in the 
Outpatient Department because of flabby extremi- 
Ues and loss of use of her legs At this tune a macro- 
glossia was noted Exammation of the chest was 
not notable, though roentgenograms showed cardiac 
enlargement Because of the weakness of the ex- 
tremiUes, a tentaUve diagnosis of amytonia con- 
gemta was made On admission, at six months of 
age, the paUent was untable, with an elevaUon of 
temperature to 104° and rapid respirations She 
was hypotomc, pale, without cyanosis but with evi- 
dence of enlargement of the heart A loud rough 
systolic murmur was best heard m the axiUa The 
liver was enlarged The spleen was not felt 
Climcal signs of pneumonia were found m the 
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nght lung The blood count was essentially nor- 
mal except for elevation of the white cell count 
to 21,000 Lumbar puncture was negative An 
electrocardiogram revealed a marked depression of 
the ST segments and mverted T waves in all leads 
The child died suddenly on the second hospital day 
At autopsy the heart was found to weigh 1 10 gm 
There was marked ‘'hjpertrophv,” especially of the 
left ventricle, without \alvular or septal defects 
The left ventricle measured 22 mm in thickness, the 
nght 15 mm The muscle fibers showed vacuoles 
containing glycogen The liver weighed 290 gm 
and contained glycogen, but not in increased 
amounts Analysis of heart muscle showed 5 per 
cent and skeletal muscle 2 per cent glycogen con- 
tent 

Although the roentgenographic findings 
m the cases of cardiac hypertrophy occurring 
in infancy are characterized by generahzed 
enlargement, the cardiac contours in the 
three illustrative cases of hypertrophy and 
macrosomia, idiopathic hypertrophy, and 
glycogen storage disease, are sufficiently 
vaned to create difficulty in differential 
diagnosis of congemtal malformations 
The case history is beheved to make the 
most significant contribution to a correct 
analysis and interpretation 

CARDIAC MALFORMATIONS 

Of the three general types of congemtal 
cardiovascular malformations amenable to 
surgical correction at the present time, we 
are chiefly concerned here with problems m 
differential diagnosis of the abnormahty in 
which there is pulmomc stenosis or atresia, 
an interventricular septal defect, an aorta 
which overrides the defect and receives 
blood from both ventncles with resultant 
right ventricular enlargement, le , the 
tetralogy of Fallot Patients with pul- 
momc stenosis m whom some nuxed venous 
blood enters the aorta have been benefited 
by the creation of an artificial ductus arter- 
iosus This group mcludes, in addition to 
the tetralogy, non-functiomng nght ven- 
tncle with functional pulmonic stenosis, 
smgle v^ntncle with pulmomc stenosis, 
truncus artenosus with bronchial artenes 
and a rudimentary pulmonary artery which 
does not commumcate with the heart or 
aorta, transposition of the great vessels 
associated with interventncular defect. 


and puhnomc stenosis All of these lesions 
have in common an inadequate pulmonary 
flow of blood 

New surgical techmcs now in an expen 
mental stage of development promise a 
future increase in the number of types of 
malformations that may become amenable 
to correction It is therefore necessary to 
develop our ability to recognize and dif 
ferentiate as many of these malformabons 
as possible 

MALFORMATIONS IN WHICH CYANOSIS IS 
PRESENT AND THE PULMONARY ARTERY SEG- 
MENT IS ABSENT 

Transposition of the Great Vessels With 
complete transposition of the aorta and 
pulmonary artery there must be an asso 
ciated patent ductus or some type of septal 
defect if the condition is to be compatible 
with hfe The size and position of the 
septal defects and the duectaon of shunting 
are variable Cyanosis is therefore vana- 
ble , it IS less intense in the lower trunk and 
extremities when a shunt via the ductus 
supphes oxy^genated blood to the descend 
mg aorta The heart is enlarged, the 
waist narrow with absence of the con 
vexity of a normal pulmonary arter) 
segment The mtrapuhnonary vessels are 
normal m size or show engorgement from 
intracardiac left-to-nght shunts whi 
mcrease the volume flow through the lungs 
The shadow of the great vessels may ^ 
widened in a left antenor obhque pro 
jection, or with shght rotation some separa 
tiou of aorta and pulmonary artery 
mdicate then abnormal relationship ^ 
largements of both nght and left ventn 
result in such marked cardiac enlargeincri 
as to obscure the hili and reqinre overex^ 
posed films for estimation of the 
the hilar vessels In spite of the 
left ventricular enlargement which deve op 
to maintain circulation to the lower tr^^ 
and extremities through a patent due ^ 
the electrocardiogram usually mdica cs 
nght axis deviation 

Case 4 An infant of six and a half weeks 
mitted •with a diagnosis of congenital heart 
Dunng the first two and one half da> s after ' 
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child had two transient episodes of cyanosis X-ray 
examination at tliat time revealed an enlarged heart, 
and a heart miirmur is said to have been heard 
The child aliiays breathed heavily She had been 
a “feeding problem,” witli cy'anosis around the 
mouth after feeding 

On admission, tlie patient was extremely small 
and poorly nounshed, with rapid respirations and 
persistent cxpiraton^ grunt There was a dusky 
blue bnt to the skin The heart was enlarged, with a 
rapid rate, regular rhythm, sounds of poor quality, 
and a loud, harsh, blowing bruit audible at the 
second and third interspaces to the left of the 
sternum, thought to be systolic in time The 
liver was slightly enlarged 



Fig 2 Case 4 Postero-antenor view of chest of 
four-month old infant with transposition of aorta and 
pulmonary artery communicating through a ividely pat- 
ent ductus artenosus 

The electrocardiogram showed normal axis and T 
waves inverted m Lead I Repieated electrocardio 
grams revealed axis shift to the nght 

Roentgenographic exammation showed an en- 
larged heart with evidence of engorgement of the m- 
trapuhnonary vessels The patient was maintained 
on digitalis and kept in oxygen, but even m oyxgen 
had frequent attacks of dyspnea and cyanosis She 
died at four months of age 

The postmortem exammation revealed a dilated, 
enlarged heart, with complete transpiosition of the 
aorta and pulmonary artery, and a wndely patent 
ductus artenosus The foramen ovale was widely 
patent, consbtuting an interauncular septal com- 
munication A second, very small, mtert'entncular 
septal defect was located by probing 

Trunciis Artenosus A second important 
malformation to be differentiated from the 



Fig 3 Case 5 Postero antenor view of the heart of 
four-year-old child with truncus artenosus Pulmonary 
circulation ivas through four bronchial arteries ansing 
from the descendmg aorta 


tetralogy of Fallot is truncus artenosus 
This malformation may occur m two forms! 
A common trunk receiving blood from both 
ventncles may give ongin to both aorta 
and pulmonary arteries, or a smgle great 
vessel receivmg blood from both ventncles 
may direct blood to the systenuc circula- 
tion, with the bronchial artenes supplymg 
the lungs In the presence of the latter 
malformation, if a rudimentary pulmonary 
artery of adequate size exists wi^out prox- 
imal commumcation with the heart or 
aorta, the patient may benefit from a 
Blalock-Taussig procedure Our expen- 
ence has been hmited to three cases that re- 
quire classification as truncus artenosus 
and agenesis of the pulmonary artery 
The roentgen findings simulate those of the 
tetralogy of Fallot except that the left 
antmor obhque projection shows a “shelf- 
hke” contour of the supenor cardiac border 
from which the aortic trunk anses The 
mtrapulmonary hilar artenes are not iden- 
tified m them normal position, and a net- 
work of fine vessels mterlace in both hilar 
regions 


^ lour-ana-one-ialf-year-old girl had 
been uonnal untd eight weeks of age, when ^anosis 
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Fig 4 Case 6 Lateral view of the chest of Negro 
cMq two and one-half >ears old, showing calcified 
thr^bi m the cavity of a non-functioning right ven- 


of the bps and extremities developed She was 
seen at another hospital, where a diagnosis of 
tetralogy of Fallot was made at the age of seven 
months She continued to present cyanosis of the 
extremities, which became generalized dimng 
periods of excitement or respnator)" infection At 
tv o and one half years of age, clubbing was noted 
and there was cyanosis of the entire body The 
heart was moderately enlarged, without murmurs or 
thnlls An electrocardiogram at this time showed 
a nght axis shift The red blood cell count I'aned 
from 9,000,000 to 12,000,000, hemoglobm was 18 
gm The child developed poorly, and on the third 
hospital admission, cyanosis and clubbing were pres- 
ent without cardiac murmurs Artenal blood 
showed an oxygen saturation of 47 per cent, with a 
hemoglobm of 20 7 gm and a packed cell volume of 
1 3 per cent The chmcal diagnosis was tetralogy of 
FaUot with nght aortic arch Exploratory thoracot 
omy was undertaken A pulmonary artery could 
not be found, and the patient died suddenly on the 
table. 

Postmortem exammation revealed a truncus ar- 
tenosus and a nght aortic arch, mterventncular sep- 
tal defect, marked enlargement of bronchial artenes 
hypertrophy and ddatation of the nght ventnde 
and auncle, but no pulmonary artery^ The nght 
ventnde opened into a dextroposed aorta straddlmg 
an mterventncular septal defect measunng 1 0 cm 
in diameter The aortic arch crossed to the nght 
of the trachea and descended on the nght side pos- 


tenorly The desceidng aorta ga\e off a common 
trunk with four equal-sized branches, two to the 
nght and t\\ o to the left hih of the lungs No other 
pulmonary artenes were found, the vems were nor 
mal One of the left bronchial artenes had been 
partially dissected m the search for a pulmonary 
arterv 

No7i-FniJctwnmg Right Ventricle Cya- 
nosis resulting from a non-functioning nght 
ventnde assoaated with tncuspid atresia 
or hypoplasia and pulmonary stenosis or 
atresia should constitute a malformation 
smtable for surgical correction by'^ a Bla- 
lock-Taussig procedure The following 
case history illustrates this type of mal- 
formation but the patient had no cyanosis 
until the development of cardiac failure 
A patent ductus commumcated with a 
normal-sized pulmonary artery 

Case 6 A two-and-one half-^ ear-old colored girl 
had first been seen at one year of age, at which tune 
mental retardation and endence of congenital 
heart dmease were noted She was admitted to the 
hospital with edema of the face and other evidence of 
cardiac failure A faint systohc murmur was heard 
over the entire pirecordmm Roentgenologic ex 
ammation revealed an enlarged heart with the left 
border extendmg to the lateral chest wall and widen 
mg of the supracardiac mediastinal densiti With 
in the cardiac silhouette were two rounded calcified 
shadows which were seen to follow the cardiac pnl 
sations on roentgenoscopy' On pencardial tap 
25 c c. of bloody fluid were obtained and replaced 
by air The calafications were locahzed to the re 
gion of the right ventricle One month later 
clubbmg was noted for the first time A d'astohc 
murmur was heard m addition to the sy'stolic murmur 
previously descnbed Chmcal cyanosis was fimt 
noted one month after this and was associated with 
defimte clubbmg of the fingers 

The electrocarchogram showed left axis deviation 
which was considered probably normal There were 
progressive increases m the poly cythemia and en 
dence of rapid reaccumulation of flmd m the peu 
cardial cavity The patient died suddenly foUowuig 
the onset of an upper respiratory mfection 
Postmortem exammation showed great 
ment of the auricles, more marked on the left, an 
greatly enlarged foramen ovale The 
valve leaflets were dunmutive. The opening m 
ured 7 mm The right ventnde was ven' 
measunng less than 1 0 cm m diameter 
cavity was almost completely filled bv two masses 
calafied matenal The remamder of the cavity w 
tamed thrombi adherent to the walls There 
atresia of the pulmonary conus and artery' . 
nng of the pulmonary valve measured less 



Vol 53 


Diagnosis of Cardiovascular Anomalifs 


485 


2 mm The artery terminated m a dilated bulb 
15 cm above the valve A large patent ductus com- 
municated with a normal-sized pulmonary artery 
which had no contmuity with the artery ansmg from 
the nght ventnde 

Delay m the clinical recognition of cya- 
nosis, particulary in Negroes, emphasizes 
the importance of the determination of 
arterial oxygen saturation The failure to 
correlate the calcified thrombi -with the 
important diagnostic sign of left axis 
deviation should be emphasized 

MALFORMATIONS IN WHICH CYANOSIS IS PRES- 
ENT AND THE PULMONARY ARTERY SEG- 
MENT IS DILATED 

Cyanosis associated with a large pul- 
monary artery segment but madequate 
pulmonary circulation suggests the mal- 
formation of isolated pulmonary stenosis 
without septal defect or dextroposition of 
the aorta This lesion is to be differen- 
tiated from an Eisenmenger complex m 
which the intrapulmonary artenes are 
hkely to be mcreased above normal size 
A single ventnde •with the pulmonary 
artery ansmg from a rudimentary outlet 
chamber may also require differentiation, 
smce 'the latter may benefit from an arti- 
ficial ductus if extreme pulmonary stenosis 
or atresia is present, whde isolated pul- 
monary stenosis is unhkdy to profit by 
the operation 

The followmg case is of mterest because 
the chmcal picture simulated chrome ne- 
phntis 



Fjg 5 Case 7 Postero-antenor view of chest of child 
two and one-half years old with pulmonic stenosis and 
post-stenotic dilatation of the artery The left heart 
border is formed by the enlarged nght ventnde 

and slurring of the QRS complex m Leads I, II, and 
III There was evidence of a slight degree of 
unsaturation of artenal blood (90 per cent) which 
was reheved by breathing pure oxygen 
The ebdd died suddenly in the second week of hos- 
pitalization, and postmortem exammation showed 
only 32 c.c of pericardial fluid There was marked 
enlargement of the nght aimcle and ventnde The 
pulmonary valve was stenotic due to fusion of the 
cusps with an orifice measunng 3 mm in diameter 
The pulmonary artery distal to the valve was dilated 
The tncuspid valve measured 8 mm , the mitral 
6 6 mm TLe ductus was not patent The foramen 
ovale was dosed There was no ovemding of the 
aorta and no anomalous communication between 
aundes or ventndes 


Case 7 A two and-one-half -year-old male was re- 
ferred for consideration for surgical treatment of 
congenital heart disease. The child had never 
been vigorous and tired easfly At two years of age 
he was noted to have enlargement of the abdomen 
with progressive devdopment of edema of the face, 
legs, and arms He had transient episodes of cyano- 
sis of the bps A heart murmur was also first heard 
at two years of age, followmg which there was cardiac 
failure, with good response to digitahs therapy 
On physical exarmnation, a grade 3 S}^tohc mur- 
mur was noted It was transmitted over the entire 
precordium The size of the heart could not be 
detemuned. There was generalized pittmg edema 
with evidence of asates and enlargement of the 
liver There was no cyanosis or clubbmg Blood 
pressure was 104/70 The electrocardiogram 
showed a sinus tachycardia with a right axis shift 


The cardiac size and contour in this case 
strongly suggested a pericardial effusion 
The decreased size of the intrapulmonary 
artenes, the enlarged hver and ascites, and 
the moderate degree of oxygen unsatura- 
■tion m 'the artenal blood reheved by brea th - 
mg pure oxygen, should have led to a cor- 
rect diagnosis of pulmomc stenosis 

malformations in "WHICH CYANOSIS IS 

ABSENT 

The majonty of malformations m ■which 
cyanosis is absent except as a transient or 
tennmal manifestation of cardiac failure 
present a normal or dilated pulmonary 
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arter>^ segment An exception is to be 
foimd m the case of a common truncus 
artenosus with, pulmonary artenes arising 
from the trunk In this anomaly the 
pulmonary artery segment is said to be 
absent or concave The association of 
normal or engorged mtrapulmonary vessels 
IS a further roentgen sign of adequate 
pulmonary flow to the lungs Evidence 
of an mcreased flow through the pul- 
monary artenes requires differential diag- 
nosis of the vanous septal defects which 
occur as auncular or ventncular or in 
combmation, with or without dextroposi- 
tion and patent ductus artenosus 
The chmcal and roentgenologic findings 
and differential diagnosis of auncular septal 
defects and patent ductus artenosus have 
been well studied and descnbed, with 
emphasis on the contrasts presented b}'’ 
these two lesions Predommant nght ven- 
tncular enlargement occurs m auncular 
septal defect and moderate degrees of 
left-sided enlargement are present m cases 
of patent ductus artenosus 
Combmed defects of both auncular and 
ventncular septa may be more difficult to 
recogmze and can be confused with some of 
the lesions discussed under malformations 
m which cyanosis is present The foUow- 
ing case report illustrates the malformation 
of atnoventnculans commums In this 
anomaly, a defect mvolvmg both septa, 
with fusion of the mitral and tncuspid 
orifices into one opemng through the 
common septal defect, gives nse to what is 
essentially a tnlocular heart with two 
aundes 


Case 8 A male infant nme weeks of age was 
adtmtted with a chmcal diagnosis of congemtal 
heart disease Rapid respirations and poor color 

birth The 

chhd fed slowlv and with difficiiltj^ Attacks of 
cianosis were descnbed, with crying and with a 
r^piratoTj- infechon At seven weeks of ave 
wheezmg respirations were noticeable Two days 
before admission a heart murmur was heard and en- 
largement of Ae liver was noted Cyanosis was 
moderate, the heart sounds were of poor quahty and 
a sj^tohc murmur was heard over the entire’ pre- 
cordium Artenal oxjgen saturation was 70 4 per 
cent An electrocardiogram showed a right 
shift The roentgenogram showed an enlarged 


displaced heart with full pulmonaiy arter) segment 
and engorged intrapulmonar> \essels Fever and 
signs of increasing pneumonia developed The 
child died at four months of age 

Postmortem exaramation confirmed the impies 
Sion of a tnlocular heart, with hvpertrophv, ddata 
tion and rotation of the heart There was an auncu 
lar septal defect and complete absence of the vcn 
tncular sj stem The pulmonary arterv was dilated 
there u as emphy sema of the nght lung and atelecta 
SIS of the left lung, with congestion of lungs, Iwer, 
and kidneys 

The right auncle opened into a greatlv enlarged 
common v entncle through a valv e which was con 
tmuous with that of the left auricle The nght 
portion of this common v al\ e had two leaflets and 
the left, three leaflets The openings of the aorta 
and pulmonarv arterv were separated by a short 
thick cnsta pulmonans The pulmonan arterv 
was twice the size of the aorta 

SUJGVLARY 

1 A simple classification of common 
cardiac malformations for use m differ- 
ential roentgenologic diagnosis is suggested 

2 The contnbutions and limitation of 
conventional roentgenography are dis- 
cussed 

3 Cases illustrative of venfied common 
malformations are presented 
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SUMARIO 

La Roentgenografia Convencional en el Diagndstico de las Anomallas Cardiovasculares 


En el diagndstico de las anomalias car- 
diovasculares cabe esperar que la explora- 
a6n radioldgica aporte dates objetivos 
acerca del tamano del corazdn, las caracte- 
risticas de las distintas edmaras cardlacas, 
el tamano y la posicidn de los grandes vasos 
y el tamafio de los vasos mtrapulmonares 
La sigmente clasificaadn de las malfor- 
maaones cardlacas mds comunes es ofre- 
cida como ayuda al diagndstico diferencial 

I Malformaaones cardlacas en las que hay aa- 
nosis presente 

(a) Ausenaa de un segmento de la artena 
pulmonar 

1 Tetralogfa de Fallot 

2 Transposicidn de grandes vasos 

3 Tronco artenoso 

4 Falta de funaonamiento del ventrf- 

culo derecho (atresia tncuspide) 

(5) Segmento de la artena pulmonar normal 
o completo 

1 Estenosis pulmonar aislada 

2 Complejo de Eisenmenger 

3 Un solo ventriculo con la artena pul- 

monar partiendo de una cAmara 
rudimentana 


II Malformaaones cardlacas sin cianosis 

(o) Ausencia de un segmento de la artena 
pulmonar 

Tronco artenoso con las artenas pul- 
monares partiendo del nusmo tronco 

(b) Segmento de la artena pulmonar 

normal 

1 Coartaadn de la aorta 

2 Deformidad del tabique ventncular 

3 Estenosis adrtica y subadrtica 

4 Atnoventnculans commums 

(c) Segmento completo de la artena pulmo- 

nar 

1 Deformaadn del tabique auncular 

(mduso slndrome de Lutem- 
bacher) 

2 Conducto artenoso permeable 

3 Comple]o de Eisenmenger 

4 Deformaadn del tabique ventncular 

Presdntanse casos tlpicos de algunas de esas 
malformaaones asf como de aertas lesiones 
del periodo neonatal, que hay que diferen- 
ciar de la malformaadn cong6nita, a saber 
hipertrofia cardiaca y macrosomia en las 
oiaturas de madres diab6ticas, hiper- 
^ofia cardfaca idiopdtica, glucogenosis 
(enfermedad de von Gierke) 



The Conventional Roentgen Examination m 

Operable Congenital Heart Disease' 
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T he recent remarkable developments 
m the field of vascular surger}’’ offermg 
cure or palhation to those afifiicted with cer- 
tam forms of congemtal heart disease (13, 3, 
6, 12, 16) have made diagnosis m this field 
a much more pressing practical problem 
for the roentgenologist than it has ever been 
m the past Heart cathetenzation (18, 8) 
and angiocardiography (19) are mcreas- 
ingly stressed because of the accurate 
anatormcal and physiological data they 
often pro\nde m a field where the label 
congemtal heart” was formerly the com- 
mon final clmical diagnosis To be success- 
ful, these methods reqmre special equip- 
ment and specially skilled personnel 
They entail a certam amount of dis- 
comfort and mconvenience to the patient 
and add at least some element of hazard 
to the diagnostic work-up of a case Smce 
tte roentgenologic pictures m the various 
forms of congemtal heart disease very often 
do not fit the classic textbook descriptions, 
there is a tendency to beheve that the more 
elaborate methods of exammation are 
required routmely It has seemed worth- 
whde to review bnefly the roentgen 
findings m the congemtal heart lesions 
which at present are amenable to surgical 
measures, smce it is our behef that from a 
practical pomt of view the selection of cases 
for surgery can be made, m the great 
majonty of cases, from a careful correlation 
of the findmgs by the ordmary roentgeno- 
logic and chmcal methods 
It has happened that to date no use has 
been made of angiocardiography or heart 
catheterization m the selection of cases for 
operation at the Umversity of Minnesota 
Hospitals Cases m which there was any 
senous doubt as to the diagnosis were not 
subjected to surgery, but the number of 


cases thus rejected is relatively small It 
remains to be proved that the advantages 
of surgery will be made available to any 
considerable additional number of cases 
through the apphcation of angiocardiog 
raphy and heart cathetenzation It maj 
be that detailed angiocardiographic know! 
edge of the vascular arrangement in the 
mdividual case will eventually be de 
mauded by the surgeon, but to date the 
great majonty of cases that have been sue 
cessfully operated upon m the vanous 
centers have been prepared for surgeiy 
without the more complex procedures 
It IS not mtended to minimiz e in anj 
sense the role of angiocardiography and 
cathetenzabon, but rather to indicate 
that then prime dim cal value is in the 
occasionally encountered obscure case. 
We desire to emphasize certain broad 
general features of the roentgen picture 
which, when correlated with the clinical 
findmgs, penmt a practical diagnostic 
dassificabon and prognosis as to the 
possibihty of benefit from surgical mter- 
venbon Certam vanafaons from the 
dassical pictures occur frequently enough 
to be important and will be stressed An 
giocardiography and cathetenzabon have 
elucidated many difficult problems m the , 
pathologic anatomy and physiology o 1 
congemtal heart disease As is true of afl} 

new techmeal procedure that is added to 
our diagnosbc armamentarium, the newer 
methods may mcrease otu abihty to inter 
pret the convenbonal chmcal and roentg® 
studies so as eventually to decrease furth^ 
our rehance on these more involved teen 
mes The tremendous mcrease m expen 
ence obtained m recent years m the larger 
centers with these "rare” condiboflS 
havmg the same effect, m any such vaa ^ 
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nal, however, there is inevitably a small 
group of cases demanding angiocardiog- 
raphy and catheterization For certam 
investigative purposes these methods are 
mdispensable 

The following review wdl be pnmanly 
concerned with the roentgen findmgs m the 
tetralogy of Fallot and its vanants, m 
patent ductus arteriosus, and m coarcta- 
tion of the aorta, with a consideration of 
some of the entities of importance m dif- 
ferential diagnosis The usual classifica- 
tion mto cyanotic and acyanotic groups is 
adhered to, since knowledge of the presence 
or absence of cyanosis is fundamental in 
any attempt to mterpret the roentgen 
findings 

congenital heart lesions of infancy 

The cardiac silhouette m the infant is 
usually of relatively httle help m reachmg 
a specific diagnosis The heart may rarely 
be wi thin normal hmits m the presence of 
severe anomahes Usually there is more or 
less enlargement of globular, non-charac- 
tensbc type In some mstances the pres- 
ence of pulmonary stenosis or atresia may 
be mdicated by a deeply concave pulmo- 
nary artery segment, and when this is com- 
bined with nght ventricular enlargement, 
a typical coeur en sabot may result It is 
usually impossible to make an anatomical 
diagnosis with any great confidence m the 
infant without recourse to angiocardiog- 
raphy (5) Taussig (21), however, de- 
scnbes a number of roentgenologic features 
m certain forms of congemtal heart disease 
m infants which, when well defined, may be 
diagnostic For mstance, accordmg to 
Taussig, persistent truncus artenosus may 
be suggested by a large aortic knob and 
absence of the pulmonary artery shadows, 
the anterior protrusion of the right ven- 
tricle m the left anterior obhque view may 
produce a umque shelf-hke appearance 
Transposition of the great vessds may be 
mdicated by a narrow vascular pedicle m 
the postero-antenor view, the great vessel 
shadow appealing wider m the left antenor 
obhque view 

Beyond the age of two years the diagnos- 


tic possibihties are greatly hrmted, since 
the great majority of patients with the 
more complex and serious anomahes die 
dunng mfancy Furthermore, surgery is 
at present preferably deferred untd after 
infancy Thus, for the present presenta- 
tion the practical problem is confined to 
the relatively few possibihties that occur 
with frequency after the age of two years 

CYANOTIC GROUP 

Tetralogy of Fallot The majonty, prob- 
ably about 70 per cent (2), of cases of 
cyanotic congemtal heart disease with sur- 
vival beyond infancy are examples of the 
tetralogy of Fallot, ^ e , pulmomc stenosis, 
dextroposition of the aorta, high interven- 
tricular septal defect, and hypertrophied 
nght ventncle There are no defimtive 
chmcal findmgs The roentgen findmgs, 
while sometimes qmte typical, more often 
seiwe pnnapaUy to weed out examples of 
rarer malformations m which the picture 
deviates from that seen m the tetralogy of 
Fallot and which may not be smtable for 
surgical treatment 

The classic roentgen picture m the tetral- 
ogy of FaUot consists of a “sabot” or 
“sheep-nose” heart contour m the frontal 
view, with prommence of the left lower 
pole, that the latter is due to the nght 
ventncular hypertrophy is proved by the 
antenor protrusion of the ventncular mass 
m the lateral and obhque views The 
heart is very rarely much enlarged The 
small size of the pulmonary artery and its 
branches is reflected m the deeply concave 
pulmonary artery segment on the left heart 
border and m abnormally small hilar 
vessel shadows The decreased promi- 
nence of fine lung vessels creates the so- 
called “anenuc” appearance of the limg 
fields 

The absence of one or all of these features 
by no means excludes the diagnosis of 
tetralogy of Fallot m a patient cyanotic 
from birth A review of 50 cyanotic cases 
submitted to surgery for performance of the 
Blalock anastomosis at the Umversity of 
Minnesota Hospitals showed a well defined 
coeiir en sabot m only 14 (The chmcal 




Fig 1 — Tetralogy of Fallot with minimal roentgen findings Male 25 years of age, cyanotic from birth, 
EKG, right avis deviation Autopsy Tetralogy of Fallot 

Frontal View Slight enlargement of heart to left (right ventncle) Left aortic arch Small hdar vessels 
Left Anterior Oblique View No definite evidence of right ventricular enlargement 



2 Tetralogy of Fallot with non-charactenstic silhouette and increased small lung vessds ^^mbable 
years of age, eyanotic from birth, EKG, right axis deviation Good response to Blalock operation, 
tetralogy of Fallot ^ (jr 

Frontal View Straight left heart border, notch at level of pulmonary artery segment Right ^^fiinalizahoD 
row) No large hilar arteries Greatly accentuated network of small lung vessels due to collateral art 
(demonstrable in original roentgenogram) 

Lateral View Large right ventncle fills the retrosternal space Right aortic arch does not ^ 

anteriorly indicating upper descending aorta is on the nght (usual type of nght aortic arch in the le 
Fallot) 
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and surgical aspects of these cases have 
been reviewed elsewhere, 15, 22 ) In 11 
cases the silhouette approximated the 
normal except for evidence of nght ven- 
tncular enlargement m the oblique views 
In Figure 1 is illustrated a case, verified at 
autopsy, with a nearly normal silhouette 
The remammg 25 cases of this senes can 
be classed as an mtermediate group, with a 
more glcbidar silhouette and less concavity 
of the pulmonary artery segment than is 
generally considered charactenstic of the 
tetralogy of Fallot There was usually m 
this group httle or no evidence of the eleva- 
tion of the cardiac apex which is a feature 
of the coeiir en sabot silhouette In some 
mstances the left heart border was qmte 
straight with, however, a small but defimte 
“pulmomc notch” separatmg the left 
aortic knob from the lower left border 
Figure 2 displays this straight left border 
without elevation of the cardiac apex, m 
this mstance there is a nght aorbc arch 
In a few of the 50 cases the diagnosis was 
substantiated at autopsy, m a majonty of 
the others it was proved from a practical 
pomt of view by a satisfactory chmcal 
response to the anastomosis It is recog- 
mzed that examples of some of the other 
anomahes that benefit from the Blalock 
procedure may be represented m this latter 
group Two of the patients with non- 
charactenstic silhouettes were proved at 
autopsy to have underdeveloped nght ven- 
tndes and atnal septal defects, one havmg 
tncuspid and pulmomc atresia, the other 
tncuspid and pulmomc stenosis, both 
nught have benefited from the anastomo- 
sis could it have been achieved 

In most of the cases the hilar shadows or 
the mtrapulmomc finer vessels, more often 
both, were decreased m size In 10 cases, 
however, with small or normal appearmg 
hilar vessels the finer pulmonary artery 
branches m the lung fields were accentuated 
(Fig 2, frontal view) This accentuation 
IS attributed to the presence of collateral 
artenahzation of the lungs It is impor- 
tant to recogmze that this not uncommon 
mcreased prommence of the finer vascular 
pattern of the limg fields does not exclude 


the diagnosis of pulmomc stenosis The 
heart and pulmonary arteries regularly 
appear hypoactive as observed fluoro- 
scopically 

A persistent nght-stded aortic arch is a 
common assoaated anomaly, present m 
about one-fifth of the cases of tetralogy of 
Fallot (10) This mdependent anomaly is 
unrelated to the basic dextroposition of the 
aorta whereby the aortic onfice overrides 
the ventncular septal defect A nght- 
sided arch was present m 12 of our 50 cases 
In only one of these was there displacement 
of the esophagus antenorly at the arch 
level, such displacement mdicating either 
a high crossing of the aorta, with the de- 
scendmg aorta on the left, or an aortic di- 
verticulum The nght aortic arch m the 
tetralogy of Fallot is usually of the type 
m which the aorta descends on the nght, 
crossmg at a lower level to pass through 
the left-sided diaphragmatic hiatus, there 
is ordmarily no antenor displacement of the 
esophagus A large vascular impnnt on 
the postenor aspect of the esophagus at the 
arch level mdicates either that the aorta 
crosses high, at the level of the arch, or else 
that a dorsal diverticulum of the nght 
descendmg aorta is present from which the 
left subclavian artery anses , m either case 
the left irmommate artery, usually present 
in the tetralogy with a nght-sided aortic 
arch, will probably be absent (The in- 
nommate artery is usually on the side op- 
posite that on which the descendmg aorta 
hes ) Smce the subclavian artery, which 
IS a branch of the innommate, is generally 
preferred for the anastomosis (2), the 
roentgenologist must be prepared to inform 
the surgeon not only as to the side on which 
the arch is located but, in addition, the side 
on which the aorta probably descends 
The demonstration of a nght-sided aortic 
arch (with a normal situs of the heart) in a 
cyanotic patient mcreases the hkehhood 
that the tetralogy of Fallot is present 
FoUowmg a successful systemic-pul- 
monaiy arteiy anastomosis, the heart m 
some mstances enlarges and the pulmonary 
artenes beeome larger and fluoroscopically 
appear active, progressive cardiac enlarge- 
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Fig 3 Pure pulmonic stenosis Male 12 years of age, ivith marked dyspnea from age of three years, notcya 
noUc Right heart failure terminally Autopsy Isolated pulmonic stenosis, hypertrophied right ventricle 
Frontal View \ ery large globular heart Pulmonary artery segment Kofconca\e. Basal density m lungs proh- 
ably edema, nght pleural effusion 
Lateral Vtrv Large right t entncle antenorly 


tnent and failure are uncommon (20) and 
have not occurred thus far in our cases 
Tricuspid Atresia In occasional cases of 
cyanotic congemtal heart disease there is 
an imderdeveloped nght ventnde •with 
tncuspid and pulmomc atresia or stenosis 
There is usually an mteratnal or interv^en- 
tncular septal defect The roentgen ap- 
pearance IS not unhke that m the tetralogy 
except that the prominence of the left lower 
pole of the heart in the frontal view may be 
shown m the left obhque view to represent 
the left ventnde rather than the nght 
The electrocardiogram accordmgly shows 
left, mstead of nght, axis deviation The 
cu-culatory physiology in most of these 
cases IS such that a Blalock procedure may 
be expected to be beneficial In our ma- 
tenal there was one case with left axis 
de^^atlon, this pa'tient responded well to 
the anastomotic operation 

Cases of persistent truncus arteriosus -will 
be very rarely encountered and wiU prob- 
ably be positively recogmzed only by 
angiocardiography In some of these 
where the circulation to the lungs is by 
way of bronchial artenes and a pulmonary 
artery exists, surgery may be feasible and 
of benefit To estabhsh this situation, 
recourse to surgical exploration will prob- 


ably be reqmred In the rare examples of 
transposition of the great vessels and of 
single ventricle "with sunuval beyond in 
fancy, marked cardiac enlargement may be 
anbapated Here agam, diagnosis and 
surgical prognosis depend upon the more 
complex methods of exammation 


Cardiac Malformations Not Regularly 
Producing Cyanosis 

Eisenmenger's Complex Rarely a case 
"Will be encountered m which the anatonuca 
defects of the tetralogy are present wt 
the exception of pulmomc stenosis ^ 
these instances of Eisenmenger’s cotnp^’^ 
there is no insuffiaency of the pulmonan 
circulation and the creation of a syst^c 
pulmonary artery shunt probably wiU ^ ^ 
no avail Cyanosis is ordmanly less severe 

than m the tetralogy and usually 
present from birth, but develops some 
after infancy The presence of a arg 
pulmonary artery and large, active pu ® 
nary artery branches suggests this , 

the heart is usually only moderate y 
larged In borderlme cases, 
tion may pro'vade the answer if the ca ^ 
can be mtroduced into the 
artery and an elevated pulmonary 
pressure is recorded 
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Isolated Puhnomc Stenosis Pulmonic 
stenosis without an interventncular septal 
defect is a rather rare lesion (7) In such 
eases there is often an assoaated mter- 
atnal septal defect In the absence of an 
atnal septal defect, there is no mixing of 
the circulations and no cyanosis, so that a 
systemic-pulmonary shunt would not be 
beneiiaal The nght ventricle is greatly 
enlarged and the heart is imusuaUy large 
and globular The pulmonary artery seg- 
ment IS not concave as it is in the tetralogy, 
the stenosis often being at the pulmomc 
valve rather than m the conus, and the 
aorta not bemg transposed, post-stenotic 
dilatation of the pulmonary artery may 
contnbute further to fuUness of the second 
left arc of the silhouette These features 
m a case of pure puhnomc stenosis are 
shown m Figure 3 In the absence of an 
mteratnal septal defect to permit a nght- 
to-left shunt of blood, a significant degree of 
eyanosis only occurs terminally 

Extracardtac Causes of Cyanosis 

Pulmonary arteriovenous aneurysms are 
bemg recogmzed more frequently as causes 
of cyanosis Roentgenologically, a cir- 
cumscnbed, pulsatmg vascular mass m the 
limg often identifies the lesion m these 
cases Pulmonary arteriosclerosis, produc- 
mg the cor pulmonale, is a weU recognized 
cause of cyanosis developmg m later hfe, 
we have seen one case, venfied at autopsy, 
m a child four years of age 

In summary it may be said that, smce the 
fundamental indication for the Blalock pro- 
cedure IS the presence of a tetralogy of 
Fallot, any gross deviation from the roent- 
gen findmgs described above for this con- 
dition, particularly the presence of marked 
cardiac enlargement and enlarged and 
active pulmonary arteries, is evidence that 
surgical treatment may not be of value In 
such cases, catheterization and angiocar- 
diography may occasionally reveal a situa- 
tion that IS amenable to surgery It is agam 
to be emphasized, however, that absence of 
the classical coeur en sabot by no means 
excludes the diagnosis of tetralogy of 



Fig 4 Patent ductus artenosus with marked 
cardiac enlargement Female, 31 years of age Typi- 
cal machinery murmur, blood pressure 120/60 mm 
Hg, EKG, “evidence of combined heart strain” 
Subacute bactenal endocarditis, pulmonary infarcts 
Large (2 cm diameter) patent ductus artenosus found 
on surgical eKploration 

Frontal View Very large heart and pulmonary 
artenes Aorta of normal caliber (arrow) Scoliosis 

FaUot The heart may be somewhat glob- 
ular or the left border may be straight, 
with usually a small notch at the site of 
the pulmonary artery segment Increased 
prommence of the fine vascular pattern m 
the pulmonary parenchyma, due to the 
presence of collateral vascularization, is not 
infrequent in the tetralogy of Fallot 

acyanotic group 

Patent Ductus Artenosus The roentgen 
findings in patent ductus artenosus (9), 
while often suggesbve, are not diagnostic in 
themselves In the great majonty of cases 
a typical machmery murmur is present 
The roentgen findings were reviewed m 
90 cases explored m the Umversity of 
Minnesota Hospitals for correction of a 
patent ductus artenosus, only one patient 
m the group proved not to have this 
lesion The murmur m this mstance was 
considered atypical preoperatively In our 
expenence the roentgen findmgs were 
chiefly of value to corroborate the clmical 
diagnosis and to aid m excluding other 
malformations 
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Fig 5 Interatnal septal defect Female, 20 years 
of age, of small stature Systolic murmur, not charac- 
teristic, EKG, right axis deviation Autopsy In- 
teratrial septal defect 

Frontal View Globular enlargement of heart due to 
large nght ventncle Vety large pulmonary artery 
and branches , diminutive aorta (arrow) 

There is usually some increase m the size 
of the pulmonary artery, prominence of 
the pulmonary artery was absent in only 
5 of our cases Fluoroscopically the heart 
and aorta appear hyperactive and the pul- 
monary artenes share in this activity 

The heart is seldom greatly enlarged In 
our matenal 10 per cent of the cases showed 
marked cardiac enlargement and very large 
hilar vessels assoaated with the finding of 
a large ductus artenosus at surgery (Fig 
4) Enlargement of the left ventncle was 
usually predommant With rare excep- 
tions, the electrocardiogram showed no axis 
deviation Alteration in the penpheral 
pulse IS usual and may be very helpful m 
estabhshmg the diagnosis, the diastohc 
pressure is low, the pulse pressure m- 
creased 

Displacement of the esophagus, usually 
shght, mdicatmg some enlargement of the 
left atnum, was present in 25 of the 90 
cases It IS important to note the fre- 
quency of this findmg (9), so that it is not 
interpreted as evidence agamst the diagno- 
sis of patent ductus artenosus 


The normal caliber of the aortic arch can 
usually be appreaated (Fig 4), although 
a very large pulmonary artery may some- 
times overshadow it This is in contrast 
to the hypoplastic aorta commonly accom- 
panying interatnal septal defect 

In occasional cases, particularly where 
the murmur is not of t)rpical machinery 
character and the roentgen findings are 
equivocal, the identification of a patent 
ductus artenosus may reqmre the data 
from heart cathetenzation Aortography 
per catheter (14), also, may be of value in 
obscure cases, espeaally when a patent 
ductus artenosus is suspected m the pres 
ence of other congemtal heart lesions 
Following surgical interrupbon of a 
patent ductus artenosus, the erdarged heart 
and pulmonary artenes regularly become 
smaller and less active 
Interatnal Septal Defect The roentgen 
picture in mteratnal septal defect (1) 
may closely simulate that of patent ductus 
artenosus except that there is marked nght 
ventricular enlargement with no evidence 
of increase in the size of the left ventncle 
The electrocardiogram shows nght axis 
deviation The pulmonary artenes are reg 
ularly of large size and often are of an- 
eurysmal proportions, them hyperactivity, 
as observed fluoroscopically, is usually 
more pronounced than that seen with a 
patent ductus artenosus \\Tien there is 
assoaated rmtral stenosis (the 
bacher syndrome) , enlargement of the 
atnum may be present, though this is ess 
marked than rmght be antiapated, appar 
ently because of decompression throug 
the septal defect , 

An important distinguishing ° 

atnal septal defect is the dinunutive 
arch (Fig 5) The aortic arch, as u 
been noted, is of normal size m unco 
phcated patent ductus artenosus 
Isolated Interventricular Septal Defect 
clmical diagnosis of interventncular sep 
defect IS frequently made The roen g 
appearance of the heart in the 
of these cases is within J unj-^ 

though the murmur may be loud an 
actenstic In rare mstances m whi 
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defect IS large, the appearance of the 
enlarged heart and pulmonary artenes 
may nurmc that seen m patent ductus or 
atnal septal defect 

Congenital or acgmred aortic stenosis and 
regurgitation may be considered m the 
differential diagnosis of patent ductus 
arteriosus smce the to-and-fro murmur 
present may occasionally suggest the ma- 
chinery type and there may be an increased 
peripheral pulse pressure The roentgen 
findmgs, however, are charactenstic of an 
aortic lesion with an enlarged and dynatmc 
left ventnde and ascendmg aorta, there 
are no changes m the lesser circulation 

Coarctation of the Aorta In the few 
cases of coarctation of the aorta operated 
upon to date m the Umversity of Minnesota 
Hospitals and m a considerable group not 
operated upon m which roentgen studies 
were available for review, one or more of 
the classic roentgen findmgs (17) were pres- 
ent, namely left ventncular enlargement, 
nb notchmg, and an mconspicuous aortic 
knob None of these was uniformly pres- 
ent, however, and it is notable that there 
may be no distmgmshmg roentgen fea- 
tures, espeaaUy m children The aortic 
knob may be small even m the presence of a 
widened ascendmg aorta In older mdi- 
viduals the aortic knob may be quite 
promment In some instances, the dilated 
left subclavian artery may simulate the 
aortic knob (11), such dilatation was ob- 
served (Fig 6) m the case of an asympto- 
matic male of thirty-seven with the diag- 
nostic findmgs of hypertension m the arms, 
low blood pressure m the legs, evidence of 
collateral circulation over the back, and 
with left ventncular enlargement but no 
nb notchmg This dilatation of the prox- 
imal portion of the left subclavian artery, 
when it can be recognized, provides an 
additional sign of coarctation of the aorta 
which may be helpful when other roentgen 
evidence is eqmvocal 

In the left antenor obhque view the 
postenor portion of the aortic arch is com- 
monly indistmgmshable when coarctation 
of the aorta is present In this view several 
of our cases showed a notched shadow with 



Fig 6 Coarctation of the aorta with dilated left 
subclavian artery but no nb notching Male, 37 
years of age, with no symptoms Blood pressure, 
arm 160/100, leg 90/? mm Hg Murmurs over col- 
lateral vessels of back Chiitcal Diagnosis Coarcta- 
tion of aorta 

Frontal Vievi Left upper mediastinal mass noted 
in roentgen chest survey, marked pulsations fluoro- 
scopically , dilated left subclavian artery (upper arrow) 
Post-stenotic dilatation of descending aorta (lower ar- 
row) Enlarged left ventnde Absence of nb notching 

the peak of the notch directed anteriorly 
at the level of the dorsal portion of the 
aortic arch This shadow appeared to 
represent, as suggested by Gladmkoff (11), 
the postenor borders of the dilated left 
subclavian artery and the aorta with the 
notch at their junction 

To visuahze the length of the narrowed 
segment of aorta, some form of aortography 
wiU be required (4) 

SUMMARY 

1 Cases of the tetralogy of Fallot may 
show the classical coeur en sabot, some 
modification of this, or a practically normal 
cardiac silhouette Marked enlargement 
militates strongly agamst this diagnosis 
The penpheral vascular markmgs m the 
lungs may be mcreased The heart and 
hilar vessels appear hypoactive fluoroscop- 
ically In tricuspid atresia, also amenable 
to surgery by the systemic-pulmonary 
artery anastomosis, the silhouette is simi- 
lar, but with left, mstead of nght, ven- 
tncular enlargement 

2 In patent ductus arteriosus, promi- 
nence of the pulmonary artery is the rule 
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Fig 5 Interatnal septal defect Female, 20 years 
of age, of small stature Systolic murmur, not charac- 
teristic, EKG, right axis deviation Autopsy In- 
teratnal septal defect 

Frontal Vsew Globular enlargement of heart due to 
large right ventncle Very large pulmonary artery 
and branches, diminutive aorta (arrow) 

There is usually some increase m the size 
of the pulmonary artery, prommence of 
the pulmonary artery was absent in only 
5 of our cases FluoroscopicaUy the heart 
and aorta appear hyperactive and the pul- 
monary arteries share m this activity 

The heart is seldom greatly enlarged In 
our matenal 10 per cent of the cases showed 
marked cardiac enlargement and very large 
hilar vessels associated with the finding of 
a large ductus artenosus at surgery (Fig 
4) Enlargement of the left ventncle was 
usually predommant With rare excep- 
tions, the electrocardiogram showed no axis 
deviation Alteration in the penpheral 
pulse IS usual and may be very helpful m 
estabhshmg the diagnosis, the diastohc 
pressure is low, the pulse pressure m- 
creased 

Displacement of the esophagus, usually 
shght, mdicatmg some enlargement of the 
left atnum, was present m 25 of the 90 
cases It is important to note the fre- 
quency of this findmg (9), so that it is not 
mterpreted as evidence agamst the diagno- 
sis of patent ductus artenosus 


The normal cahber of the aortic arch can 
usually be appreciated (Fig 4), although 
a very large pulmonary artery may some 
times overshadow it This is in contrast 
to the hypoplastic aorta commonly accom 
panying interatnal septal defect 

In occasional cases, particularly where 
the murmur is not of typical machiner)' 
character and the roentgen findings are 
equivocal, the identification of a patent 
ductus artenosus may require the data 
from heart catheterization Aortography 
per catheter (14), also, may be of value in 
obscure cases, espeaaUy when a patent 
ductus artenosus is suspected m the pres- 
ence of other congemtal heart lesions 
Folio wmg surgical mterrupbon of a 
patent ductus artenosus, the enlarged heart 
and pulmonary artenes regularly become 
smaller and less active 

Interatrml Septal D^ect The roentgen 
picture in mteratnal septal defect (1) 
may closely simulate that of patent ductus 
artenosus except that there is marked nght 
ventricular enlargement with no evidence 
of increase in the size of the left ventncle 
The electrocardiogram shows nght axis 
deviation The pulmonary artenes are reg 
ularly of large size and often are of an 
eurysmal proportions, then hyperactnuty, 
as observed fluoroscopicaUy, is usu^y 
more pronounced than that seen with a 
patent ductus artenosus lATien there is 
assoaated mitral stenosis (the 
bacher syndrome) , enlargement of the 
atnum may be present, though this is ess 
marked than might be antiapated, app^ 
ently because of decompression throug 
the septal defect , 

An important distmguishing 
atnal septal defect is the diminutive 
arch (Fig 5) The aortic arch, as 
been noted, is of normal size m tin 
pheated patent ductus artenosus . 

Isolated Interventrtciilar Septul . 

chmeal diagnosis of mterventncular s 

defect IS frequently made The ro 
appearance of the heart in the 
of these cases is withm norma 
though the murmur may be loud an 
actenstic In rare mstances m w 
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y el catetensmo cardiaco para ciertos casos 
oscuros selectos 

Los casos de letraJogia de Fallot pueden 
revelar el cldsico cocur en sabot, alguna 
modificacidn del mismo o una silueta car- 
diaca prdcbcamente normal Una hiper- 
trofia prominciada nulita poderosamente 
contra dicho diagndstico Las marcas en 
los vasos penf6ncos de los pulmones pueden 
acentuarse El corazdn y los vasos hiliares 
parecen hipoactivos al roentgenoscopio 
En la atresia tncusptde, que tambidn es 
cohibible con la anastomosis artena pul- 
monar-somdtica, la silueta es semejante, 
pero la hipertrofia corresponde al ventri- 
culo izquierdo, y no al derecbo 

En el conducto artarwso permeable, la 
prominencia de la artena pulmonar es lo 


habitual La hipertrofia cardiaca pronun- 
ciada es rara, pero es frecuente observar 
alguna hipertrofia de la auricula izquierda 
Si la hipertrofia ventncular es mamfiesta, 
predonuna la del lado izquierdo La aorta 
muestra calibre normal El corazdn y las 
artenas pulmonares parecen hiperactivos 
al fliuoroscopio (En la deformaadn del 
tabique mterauncular la hipertrofia corres- 
ponde pnmordiahnente al lado derecho, 
la aorta es hipopldsica ) 

En la coartacidn de la aorta, la dilataadn 
de la porcidn proximal de la artena sub- 
clavia izquierda puede ser visible y simular 
proimnencia adrtica, la que suele ser poco 
distmgmble Esa dilatacidn puede cons- 
tituir un fitil signo roentgenoldgico si falta 
la escotadura costal 


DISCUSSION 

(Papers by Shaprro, Peck and Wdson, Stauffer) 


E Holman, MJ) (San Francisco) As sur- 
geons, we are interested m accurate diagnosis, but 
we are also interested in determining what patients 
will be benefited by operation, particularly in the 
case of the tetrad of Fallot by an artificaal patent 
ductus, and, of course, in the case of a patent 
ductus by its closure 

We have had considerable experience with 
these lesions, but we have had our difficulties 
We're not qmte as infallible as Dr Shapiro with a 
0 5 per cent error I should like to present a few 
cases to illustrate some of the difficulties that 
may be encountered * 

The first case is that of a young man of four and 
half years with a typical Fallot appearance of the 
heart The angiocardiogram shows a little 
blunted pulmonary artery and a large aorta over- 
lying the two sides of the heart At opieration, 
which was performed on both sides in an effort to 
find a pulmonary artery, numerous collateral 
vessels were encountered across the mediastinum 
to the lung, but there was absolutely no pul- 
monary artery that we could use This boy is still 
living eighteen months after his two operations 
and, cunousty enough, he is improvmg, I presume 
because of a greater development of collateral 
vessels 

Anotlier boy at five and a half presented a his- 
tory of cyanosis from birth with a high red blood 
count (nine and a half million), but he had a left 
axis deviation, and the heart did not have the 
Fallot configuration It was thought from the 

* Slides were shown at this pomt. 


evidence at hand that this might be a tricuspid 
stenosis At any rate, the Blalock procedure was 
performed, and one of our best results attained 
The child is perfectly normal at present 

One might be led astray by the atypical roent- 
genographic picture in a cyanotic young man of 
eighteen years who had such respiratory difficulty 
crossing a street that he had to squat two or three 
times in heavy traffic At operation a large pul- 
monary artery was found — 1 7 cm in diameter — 
with a pressure of over 400 mm of water, and yet 
we performed the Blalock procedure and an excel- 
lent result was obtained The patient no longer 
squats, he has a job, and is very happy We don’t 
know exactly what he has, but he has been bene- 
fited by the operation 

Another patient, a five-year-old, had a little 
jutting lesion She was cyanotic, however, and 
we thought that she would be benefited by the 
operation She is a perfectly normal looking child 
at the present time Therefore, don’t be too 
misled by the appearance of a heart like that 

I should like to ask Dr Shapiro (we might have 
sort of a little climcal-pathological conference), 
what the heart which I am about to show suggests 
to him 

Dr Shapiro I’d like to have some chmcal find- 
ings I never make a diagnosis on a film alone 

Dr Holman The patient is sixteen years old 
and has been short of breath and mildly cyanotic 
since birth About six wdefcs before she entered 
the hospital, she became more by anotic and more' 
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dyspneic She was admitted in heart failure 
The blood pressure was 110/90, the red blood 
count SIX milhon, hemoglobin IIG per cent A 
marked right axis deviation was present It ap- 
pears to me that that looks like one of } our cases 
of mtenfentncular septal defect 

Dr Shapiro Were the pulmonary ressels en- 
larged and pulsating? 

Dr Holman The patient was so sick that we 
couldn’t put her in front of a fluoroscope 

Dr Shapiro It looks prettj promising for an 
interventricular septal defect if there were no 
cyanosis 

Dr Holman There was cj anosis, though, with 
SIX million red cells and hemoglobin of 116 

Dr Shapiro She didn’t have a patent ductus 
arteriosus, did she? I imagine that you probablj 
will tell me that she did However, I would say 
that she did not, but I would wait and study the 
case longer I operate only on patients that I am 
sure are of this t\ pe 

Dr Holman Unfortunatel} , she died 

Dr Shapiro She would have died anyhow 

Dr Holman It was a case of heart failure The 
patient was sent to us with a diagnosis of patent 
ductus arteriosus In our superior wisdom, we 
said that it wasn’t a patent ductus arteriosus but a 
patent auricular septal defect At autopsy we 
found a greatly enlarged right auricle and a 
greatly enlarged pulmonary- artery- The only 
lesion present was a patent ductus, 0 5 cm. in 
<iiameter, easilv dilated to a centimeter The 
Tight ventricle weighed 167 gm and the left 
•ventricle only 78 gm The pulmonary- artery was 
"thicker than the aorta There was marked 
sclerosis of the end artenes m the lungs This is 
one of the cases which I believe Dr Shapiro said 
he has never seen a patent ductus with cyanosis, 
nght axis deviation, large right heart, and a large 
Tight auncle All evidence indicates that part of 
"the total blood volume was flowing into the pul- 
monary artery , through the patent ductus into 
the systenuc circulation, back through the right 
heart, and agam into the pulmonary- circuit, thus 
by -passing the left heart A much greater blood 
volume, therefore, was flowing through the right 
heart than through the left heart, and the response 
to this increased flow of blood was, of course, a 
preponderant development of the right heart. 

^ Kaplan, MD (San Franasco) I 
think that we have all been privileged to hear a 
most stimulatmg and informative group of papers 

Holman has just 
added With a group of such closely mtegrated 
jiresentations, it seems pointless to discuss each 


separately, and I should like to dwell on only one 
or two matters that have come up 

We are concerned here, partially, with trymg to 
assess the place of conventional radiography and 
fluoroscopy as opposed to the use of special proce 
dures in the differential diagnosis of congenital 
cardiac lesions I think that we would all agree 
with Dr Shapiro that in the vast majority of 
typical cases, there is no serious problem involved, 
and the conventional technics are perfectly ade 
quate However, it would seem, on analy sis, that 
one group of discussants has been talking about 
the ty pes of cases that one is likely to encounter in 
ordinary climcal practice, while in Dr Wilson's 
presentation, I believe that the major emphasis 
was upon a large case-finding program, under 
which circumstances we see cases that do not fall 
into the typical categones 

First of all we see atypical variants of the usual 
malformations They- are atypical as a result 
either of abnormal or unusual climcal findings, or 
of the presence, as Dr Holman has shown, of 
roentgen findings that do not conform Secondly, 
we see pecuhar and bizarre combinabons of the 
ordinary- ty-pes of lesion, and any tvpe of com 
bmation inevitably obscures the picture very , very 
seriously Finally-, surpnsingly enough, we see 
many- more cases of the extremely- rare con 
ditions — those that just a few years ago were 
listed in very- fine pnnt at the bottom of the pag^ 
in papers concerned with this subject Vfbin we 
get into this general category, we find ven 
promptly that conventional radiography is not 
enough I do not mean to give the impression 
that the special procedures are always enough 
either There is a group of cases, still regrettablr 
large, in which not only- "will conventional radi 
ography miss the diagnosis hut speaal procedarei> 
particularly angiocardiography- and cardiac catbe 
tenzation, wiU also fail to give the correct an 
swer There is no Utopia yet m this field 
Nevertheless, in a sizable percentage of cases >n 
the group of which I am talking, a significant de- 
gree of help will be offered, and a very sigmfiean 
improvement in the accuracy attained, by ® 
dition of such special procedures as angiocardt 
ography and cardiac cathetenzation 

This apphes to the cases that we hav-e 
today, but I think it is also important to loo o 
the future A backward glance is sufficient 
make us all reahze that just ten years ago tins 
subject was a mystery, and a rather exotic one o 
most people, for we lumped all cases of congem ^ 
heart disease into one basket. Today, 
trying to differentiate lesions that formerly 
of no clinical sigmficance at all, because 1 
could not be operated upon. I thmk that it 
not be wise to keep our horizons low We ^ 
look forward to at least as great 
surgery as have been made in the last ten 1 j. 
As to what IS being accomplished today, I 
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that the operations for patent ductus and for 
coarctation of the aorta seem perfectly logical and 
adequate procedures,' but those for the cyanotic 
group of diseases are merel}" palliative, they do 
not answer completely the needs of the heart 
The recent developments in cardiac surgeiy in 
Sweden and elsewhere should suggest to us the 
possibility at least of operations upon the heart 
with actual repair of the lesions themselves, rather 
than mere palliative procedures If this does be- 
come possible, it will be necessary for the radiolo- 
gist to provide increasing accuracy in the differen- 
tiation of these lesions, and this differentiation 
must be made in infancy before excessive damage to 
the heart has occurred We are going to be 
forced to deal with younger and younger patients 
m whom, today, conventional work finds its 
greatest sphere of difficulty I feel, therefore, 
that if we are forced to prophesy about the future 
place of special procedures in the differential 
diagnosis of these lesions, it is ev dent that there 
IS a trend toward an increasing sphere of legiti- 
mate usefulness for these procedures At the same 
time we must caution against their indiscriminate 
use in cases where carefid study and collaboration 
by mtelligent cardiologists and roentgenologists 
may solve the problems of differential diagnosis by 
conventional technics 

Dr Hodges I would hke to ask one question 
for my own information If Dr Holman’s final 
patient had reached surgical operation, what 
would he have done — closure without alteration, 
division of the ductus, or the Blalock procedure to 
increase the right- to left shunt? And, further, 
wasn’t Dr Shapiro’s recommendation to observe 
the patient longer before making up his mind 
well advised? 

Dr Holman I would say that Dr Shapiro was 
perfectly right in wanting to make a longer 
observation However, it would have failed, as it 
was the right ventricle of the patient 

Dr Shapuo I would hke to say, also, Dr 
Holman, that there are lots of things that I 
haven’t seen yet My experience with congenital 
heart disease has been hmited mostly to chddren 
of school age over a period of about twenty-six 
years I have followed a group of cases with con- 
genital heart disease, some of them for as long as 
twenty years, and I want to tell you as a cliniaan 
that many of those patients do not get into such 
senous trouble as we are led to believe If you 


follow the cases with cyanosis, say in chddren one 
and two years of age, you don’t have to be in a 
tremendous rush to operate Many of them five 
to school age, when they are much easier to 
handle Why not wait until they grow up a little 
bit and surgery will be more successful and you 
can make a better diagnosis^ 

With intraventricular and intra-auncular septal 
defects, a great majonty of patients will get along 
well unless the defects are large One is able to 
tell this early, however, for by the time school 
age IS reached the heart wiU already be big If the 
heart is not large by that time, in most cases it 
will not become so as the child grows older 

I would say that my own feeling is that this 
whole field is so new to most chnicians and to most 
roentgenologists that we are jumping at con- 
clusions without taking the time to study our 
patients over a long enough period 

Dr Stauffer (closing) Just briefly, in closing, I 
might say that I am sort of a reluctant dragon in 
this discussion as one of the younger members of 
our diagnostic team I have been very enthusi- 
astic about using some of the more elaborate 
methods We are, of course, beginning to insti- 
tute cathetenzation and angiocardiography I 
have been much impressed, in spite of my scepti- 
cism, with the results obtamed from the less com- 
plex procedures I have been stimulated by Dr 
Shapiro’s expenence and these results that we have 
reported, particularly with the Blalock procedure, 
where there have been no really senous mistakes 
I think that it should be emphasized that one of 
the thmgs that we have tned to bnng out is that 
the boundaries of the "typical” case should be ex- 
panded considerably 

One other thing that I wanted to pomt out is 
that we should stimulate the radiologist not con- 
nected with a big center not to be depressed about 
the diagnosis of congenital heart disease so that 
he throws np his hands and decides that every 
case has to be referred elsewhere Certainly, by 
applying these methods that we have outlined 
and that Dr Wdson has mentioned, it is possible 
to achieve at least a rough practical classification 
in these cases It seems to me that cardiac surgery 
m most cases could be allowed to wait until the 
patient is several years of age, at least in the 
cyanotic group If the heart is gomg to enlarge, 
the chances are that the surgeon won’t want to 
produce the additional load of an artificial patent 
ductus artenosus 
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T he study op cardiac pulsations by 
fluoroscopy and roentgenkymography 
has contributed interesting data regarding 
the physiology of cardiac contraction both 
in the normal and m such abnormal states 
as valvular heart disease, myocardial 
disease, and pericarditis Analysis of the 
movements of the aorta, pulmonary artery, 
and other great vessels also is of some value 
m the differential diagnosis of aorfac 
aneurysm and mediastmal tumor The 
usefulness of roentgenkymography is 
hmited, however, by several inherent 
techmcal difficulties which detract from its 
cluneal apphcation and populanty For 
example, smee the amphtude of movement 
of the heart borders is not magmfied, the 
recorded movement is often small and 
difficult to analyze If a larger or spread- 
out tracmg is desued, the time of exposure 
durmg which the cardiac movement is 
recorded must necessarily be short, ranging 
from 1 to 1 5 seconds This hmits the 
study of cardiac movement m bradycardia 
and the arrhythmias 
With the development and chmeal apph- 
cation of electrokymography both of these 
drawbacks of roentgeniymography are 
overcome (1, 2) Electrokymography per- 
mits adequate magnification of cardiac 
movement, while the duration of the actual 
recordmg over any segment of the heart 
border is hmited only by the safety con- 
siderations of fluoroscopy Perhaps of 
greatest importance is the fact that elec- 
trokymography lends Itself easily to the 
simultaneous recording of cardiac move- 
ment, the electrocardiogram, artenal or 
venous pulse, and the phonocardiogram 
This permits correlation with these better 
known manifestations of the events in the 


cardiac cycle and leads to greater accuracy 
m mterpretation 

In our work, the movement of the vanous 
segments of the heart border is recorded 
simultaneously ivith an electrocardio- 
graphic lead, the carotid pulse or apex beat, 
and the phonocardiogram Our apparatus 
and methods are similar to those desenbed 
by Henny, Boone, and Chamberlam (1, 3) 
The kymogram is recorded routmely from 
the following cardiac segments in the pos- 
tero-antenor view arch of aorta, pul- 
monary artery, left auricular segment, 
upper, mid and lower left ventnde, nght 
border Recordmgs are also made m the 
left and nght obhque views 
In this report, we will illustrate the 
chmeal apphcation of electrokymography 
in three cases of myocardial infarction 
The physiologic potentiahties of the 
method will be illustrated by an analysis 
of the records m two cases of heart block 


MYOCARDIAL INFARCTION 

The abnormahties m ventncular con 
traction produced by myocardial infarction 
have been extensively studied fluoroscopi- 
cally and roentgenkymographicaUy (4"^) 
Characteristically there is observed over a 
segment of the left ventncular contour, 
and particularly near the apex, a systohe 
expansion or locahzed dinunution of pulsa- 
tion On the roentgenkyunogram, systolic 
expansion is represented as a lateral move- 
ment of the left ventncular border at the 
onset of systole The border may refflam 
m the lateral position dunng the entire oc 
greater part of systole, but not mfrequen y 
the lateral movement is of shorter duration 
and occupies only the early phase ^ 
some cases, systohe expansion is mamfes 
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Fig 1 Myocardial infarction Case 1 In each tracing, there is recorded the phonocardiogram, carotid 
pulse wave one electrocardiographic lead, and the electrokymogram The lower diagram is a reconstruction 
1 Onset of systole 2 End of isometric phase 3 Onset of downivard deflection m relatively normal segment 
4 Onset of downward deflection over lower left ventricular segment 6 Onset of downward deflection over 
apex 6 Onset of rapid inflow phase 7 End of rapid inflow phase 


rather as a delay in the onset of mesial 
movement 

The appearance of vanous segments of 
the left ventricle in a case of myocardial 
infarction is illustrated by the tracmgs 
of Case 1 In this case the kymograplnc 
studies of the ventricular pulsations were 
of distmct diagnostic value, smce the pres- 
ence of the left ventricular infarction could 


not be estabhshed from the cluneal evi- 
dence 

Case 1 The patient was a male of 47 years who 
was first admitted on Oct 31, 1947, in congestive 
heart failure His heart was enlarged to the left 
The history suggested the presence of hypertensive 
heart disease On admission and throughout 
his dtnical course the blood pressure was 130/100 
Roentgenkymograms at this time showed active but 
apparently normal left ventncular pulsations The 
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electrocardiogram revealed left axis deviation and 
evidence of damaged \entricular muscle Improve- 
ment occurred following digitalization and bed rest 
The patient’s second admission was on Jan 28, 
1948, again m congestive failure The electrocardio- 
gram was not essentially changed 
On March 3, 1948, an dectrokymogram demon- 
strated paradoxical pulsation in the region of the 
apex of the left ventncle 

The electrokymographic tracings made 
m the postero-antenor view m this case are 
presented m Figure 1 Mesial movement 
of the cardiac border is represented by a 
downward or negative deflection of the 
kymographic curve, lateral movement by 
an upward or positive deflection It is 
emphasized that amphtude of deflection as 
recorded is not necessarily proportional to 
the actual amphtude of contraction, smce 
the former is entirely under the control of 
the exammer 

The upper left ventncular border shows 
a relatively normal configuration and time 
relation A large, rapid, negative (mesial) 
deflection of the ventncular tracmg begms 
at the end of the first sound and 0 02 
second after the beginning of the major 
rapid positive deflection of the carotid 
pulse This IS 0 20 second after the onset 
of the QRS and is practically synchronous 
with the onset of lateral movement of the 
aorta The rapid ejection phase, there- 
fore, IS not recorded as a mesial movement 
of the ventncle until about 0 04 second after 
the beginnmg of the rapid nse of the carotid 
pulse (this mcludes 0 02 second delay for 
the pulse wave to reach the carotid artery 
and pass through our recordmg mecha- 
msm) This normal delay is accounted for 
by recaUmg that the recorded movement is 
an algebraic summation of the forces actmg 
on this segment of the heart, with the 
mesial movement beconung predommant 
only after 0 04 second (0 02 second on the 
actual tracmg) 

Precedmg this mesial movement of the 
left ventncle is a lateral movement which 
begms 0 12 second after the onset of the 
QRS It follows a small positive deflection 
in the carotid pulse wave and is simulta- 
neous with the second large amphtude com- 
ponent of the first sound This corre- 


sponds to the end of the isometric phase of 
systole Allowing for the 0 02 second delay 
in the carotid pulse recording and accept- 
mg the usual mterpretation of the phono 
cardiogram (8), the isometnc phase actu- 
ally begins some 0 07 second before the 
onset of the lateral movement, when the 
left ventncular border is movmg in a 
negative deflection In some tracmgs 
there is only a shght change m slope 
In this normal segment, the negative 
downward deflection m systole is rapid, 
reaching a nearly maximum position 0 03- 
0 04 second before the dicrotic notch in 
the carotid pulse and shghtly before the 
onset of the second sound The slope 
of this negative deflection is not continu- 
ous, there bemg a distmct change to a 
more rapid slope 0 06 second after the 
begitming of the deflection, or 0 27 second 
after the QRS Allowing 0 02 second for 
delay m recording, this corresponds to the 
peak of the carotid pulse After a shght 
hesitation, the negative deflection reaches 
its lowermost pomt 0 43 second after the 
QRS and just beyond the second sound 
This corresponds to the begmmng of the 
rapid inflow phase The foUowmg positive 
deflection reaches its maximum at the tune 
of the third heart sound and marks the 
end of the rapid inflow phase 

Over the lower left ventncle, however, 
the picture is different There is a definite 
delay in systohc contraction with what ca^ 
be considered as systohc expansion in ear y 
systole This tracmg (Fig 1) is analyze 
as follows The earhest negative deflection 
m systole does not occur until 0 04 secon 
after the end of the first sound and 0 05 sec 
ond after the beginnmg of the taap 
positive deflection of the carotid 
This IS 0 22 second after the QRS 
isometnc phase begms with a small neg 
tive (mesial) deflection 0 10 second 
the QRS as it did in the segment above i. 
but the negative deflection is small co 
pared -with the positive deflection w 
follows it The lateral movemen 
tmues beyond the onset of the rapi 

tion phase id 

The negative deflection m the rap 
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ejection phase also diflfers from that m the 
normal segment It is much less steep m 
its early phase and changes slope 0 03 sec- 
ond after it starts It is mterestmg that 
this change m slope occurs 0 27 second 
after the QRS, or precisely where it did m 
the normal segment, 7 e , at the peak of 
ejection In other words there is a return 
to a normal contraction form m the ab- 
normal segment when the high pressure m 
the left ventncle begms to drop It is also 
of mterest that 0 43 second after the QRS 
where, m the normal segment, there is a 
positive deflection due to ventricular filhng 
following the opemng of the A-V valve, 
the abnormal segment shows a negative 
deflection Apparently even m the rapid 
inflow phase of diastole the abnormal part 
of the ventncle acts paradoxically 

The apical traang is even more para- 
doxical Here the delayed (mesial) nega- 
tive movement begms 0 09 second after the 
rapid positive deflection of the carotid 
pulse and 0 26 second after the QRS It is 
well beyond the end of the first sound In 
fact, it most nearly corresponds to the peak 
of the carotid wave or, m other words, the 
end of the rapid ejection phase The 
systohc mesial movement here, therefore, 
does not occur until at least 0 06 second 
after its occurrence m the normal upper 
segment When there is beginnmg systohc 
ejection m the normal segment, there is 
mdeed a positive (upward) deflection last- 
mg 0 08 second at the apex, and this is 
therefore frank systohc expansion It is 
of considerable mterest that m this abnor- 
mal segment, when the rapid ejection phase 
ends and the pressure m the ventncle be- 
gms to drop, there is an end also of the 
lateral or expansion movement of the seg- 
ment 

Paradoxical movement m the rapid m- 
flow phase is agam noted, but the reason for 
this is not clear The explanation may be 
related to the fact that, although the ven- 
tncular volume mcreases m this phase, 
mtraventncular pressure does not mcrease 
to any great degree Conceivably an m- 
crease m pressure is required to distend 
the diseased segment 


Case 2 The patient, a man of 38 years, gave a 
life-long history of fatigue on mild exertion Dur- 
ing childhood he could never indulge m sports or 
games because of easy fatigability He had never 
expenenced chest pain or dyspnea Physical ex- 
amination showed an undernourished asthenic male 
with a heaving precordium and a diffuse apical 
thrust A moderately loud rough systohc murmur 
was audible m the apical region The electrocardio- 
gram revealed evidence of marked left ventncular 
enlargement and myocardial damage Fluoroscopy 
showed aneurysmal ddatation of the left ventncle 
and paradoxical pulsation of the lower two-thirds of 
the left ventncular contour These findings were 
confirmed by roentgenkymography The tentative 
diagnosis, therefore, was aneurysmal dilatation of the 
left ventncle due to old infarction In the absence 
of a history of coronary occlusion and m view of the 
life-long history of diminished cardiac reserve, the 
possibility existed that the ventncular aneurysm was 
of congenital ongm, perhaps on the basis of an aber- 
rant left coronary artery ansing from the pulmonary 
artery 

The electrokymographic tracmgs are 
presented m Figure 2 The kymogram 
recorded over the upper left ventncular 
border shows a normal configuration and 
tune relation Negative (mesial) deflec- 
tion of the ventncular tracmg begms 0 15 
second after the onset of the QRS and 
0 03 second precedmg the rapid positive 
deflection of the carotid pulse It is 
beyond the first sound, so that the small 
positive (lateral) ventncular movement 
which begms approximately 0 10 to 0 11 
second after the onset of the QRS prob- 
ably mdicates the imtial part of the ejec- 
tion phase It IS important, however, to 
emphasize, as does Stauffer (9), that “elec- 
trokymographic curves cannot be ac- 
cepted uncntically as representmg volu- 
metnc changes that correlate positively 
with cardiodynanuc events The great 
vessel curves and to a much greater extent 
those from the ventncles are mfluenced by 
movements of the heart as a whole ” 

The major negative (mesial) deflection of 
the ventncle is practically synchronous 
with the onset of the positive (lateral) de- 
flection recorded over the aorta It is a 
fauly rapid movement in its early phase, 
but its slope changes after 0 08 second and 
becomes more gradual until the end of 
systole This change m slope is simul- 
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electrocardiograin revealed left axis deviation and 
evidence of damaged ventncular muscle. Improve- 
ment occurred following digitalization and bed rest 
The patient’s second admission was on Jan 28, 
1948, again m congestive failure The electrocardio- 
gram was not essentially changed 

On March 3, 1948, an electrokymogram demon- 
strated paradoxical pulsation in the region of the 
apex of the left ventricle 

The electrokymographic tracings made 
in the postero-antenor view m this case are 
presented m Figure 1 Mesial movement 
of the cardiac border is represented by a 
downward or negative deflection of the 
kymographic curve, lateral movement by 
an upward or positive deflection It is 
emphasized that amplitude of deflection as 
recorded is not necessarily proportional to 
the actual amphtude of contraction, since 
the former is entirely under the control of 
the exatmner 

The upper left ventncular border shows 
a relatively normal configuration and time 
relation A large, rapid, negative (mesial) 
deflection of the ventncular tracmg begms 
at the end of the first sound and 0 02 
second after the beginning of the major 
rapid positive deflection of the carotid 
pulse This IS 0 20 second after the onset 
of the QRS and is practically synchronous 
with the onset of lateral movement of the 
aorta The rapid ejection phase, there- 
fore, IS not recorded as a mesial movement 
of the ventncle imtil about 0 04 second after 
the beginnmg of the rapid nse of the carotid 
pulse (this mcludes 0 02 second delay for 
the pulse wave to reach the carotid artery 
and pass through our recordmg mecha- 
msm) This normal delay is accounted for 
by recaUmg that the recorded movement is 
an algebraic summation of the forces actmg 
on this segment of the heart, with the 
mesial movement becommg predominant 
only after 0 04 second (0 02 second on the 
actual tracmg) 

Precedmg this mesial movement of the 
left ventncle is a lateral movement which 
begms 0 12 second after the onset of the 
QRS It follows a small positive deflection 
m the carotid pulse wave and is simulta- 
neous with the second large amphtude com- 
ponent of the first sound This corre- 


sponds to the end of the isometnc phase of 
systole Allowmg for the 0 02 second delay 
in the carotid pulse recordmg and accept 
mg the usual mterpretation of the phono- 
cardiogram (8), the isometnc phase actu 
ally begms some 0 07 second before the 
onset of the lateral movement, when the 
left ventncular border is movmg in a 
negative deflection In some tracings 
there is only a shght change m slope 
In this normal segment, the negative 
downward deflection m systole is rapid, 
reachmg a nearly maximum position 0 03 
0 04 second before the dicrotic notch in 
the carotid pulse and shghtly before the 
onset of the second sound The slope 
of this negative deflection is not continu 
ous, there bemg a distmct change to a 
more rapid slope 0 06 second after the 
be ginni ng of the deflection, or 0 27 second 
after the QRS Allowmg 0 02 second for 
delay m recordmg, this corresponds to the 
peak of the carotid pulse After a slight 
hesitation, the negative deflection reacbe 
its lowermost pomt 0 43 second after the 
QRS and just beyond the second sound 
This corresponds to the beginning of the 
rapid inflow phase The followmg positive 
deflection reaches its maximum at the firae 
of the third heart sound and marks ^ 
end of the rapid inflow phase 

Over the lower left ventncle, howev^. 
the picture is different There ^ ^ 

delay m systohc contraction with wha 
be considered as systohc expansion m ear 

systole This tracmg (Fig 1) is ^ ^ 
as follows The earhest negative j 

m systole does not occur until 0 04 
after the end of the first sound and 0 
ond after the beginnmg of the m 
positive deflection of the ^ 'T\it 

This IS 0 22 second after the QR 
isometnc phase begms with a sio. 
tive (mesial) deflection 0 10 secon ^ 
the QRS as it did m the segment ' 

but the negative deflection is sm . ^ 
pared with the positive deflection 
follows it The lateral movemen 
tmues beyond the onset of the rapi 


tion phase 

The negative deflection m 


the 
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doMcal \entnciilar inoviment beguis in 
tlie isomctnc phase the intraven- 

tncular pressure nses suddenly The lat 
eral movement reaches its peak in earh 
systole, 0 19 second after the QRS M' 
sial movement, therefore, is delaj'^ed ('I'l 
second as compared with its occurrenoi. in 
tlie upper segment The negative de- 
flection continues to fall slightly and grad- 
ually until the end of systole as marked b}’’ 
the end of the T wave and the second heart 
sound, falhng rapidl}'’ to the base hne m 
early diastole mth a negative deflection 
in the rapid inflow phase 


'rdicate antecedent myocardial infarction 
cr ventncular aneur)’-sm 

HEART BLOCK 

Of the vanous arrhythmias A-V heart 
block IS a fruitful subject for electrokymo- 
graphic study smee obsen’-ations can be 
made on the form of auncular contractions 
umnfluenced by ventncular movement and 
vice versa Because other physiologic re- 
cordmgs are made simultaneously, many 
interestmg correlations are possible, sudi 
as the effect of auncular contraction on tlie 
first heart sound and on ventncular filling 



Pig 3 Case 3 Frank systolic expansion nt left ventricular apex m a 
case of myocardial infarction 


Case 3 is shown very bnefly to illustrate 
frank systohe expansion which reaches a 
maximum before the end of the rapid ejec- 
tion phase In this case the rapid inflow 
phase IS not paradoxical Presumably this 
represents a less severe disturbance in 
ventncular contraction (Fig 3) 

In summanzmg the findmgs in these 
three cases, it can be stated that electro- 
kymograms of the left ventncle show a 
normal pattern over the upper left ven- 
tncular border In the lower ventncle 
there is a delay m the beginmng of con- 
traction, which IS followed by prolonged 
systohe mesial movement In two of the 
cases there are frank systohe expansion 
above the apex of the left ventncle and 
paradoxical movement in the rapid inflow 
phase With rare exceptions such findings 


Two cases of complete A-V dissocicDir 
with slow ventncular rate were chosec 
this presentation 

Form of Auricular Kymogram Izc'rr 
cases, (Figs 4 and 5) kymogramscrirrsr 
from the left auncular appendaie orf 
nght cardiac border presented rtm 
lar movements umnfluenced bv 
movement of the adjacent — 

The auncular systole m b-A 3 
represented by a downward rr-3- 
ment beginning 0 10 second 333 

of the P wave It reachs? fr ~-v-^ 
depth m the next 0 14 secorr — 331 re- 
turns toward its precontracAc 331 
both cases of heart block £3313 —'313- 
ments begm simultaneous' '3:33^33^ 
and left auncular regions =±333:233’' 
taneous activation and c -— — ^ r'- 

two auncles There n a T 
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Fig 4 A-V heart block Case 1 
pulse A Right cardiac border B 


Elwtrokymogram recorded with phonocardiogram, ECG, and carotid 
Upper left ventricle C Right border 


ference in the form of contraction wave of 
the two auricles 

In Case 2 there is a stnkmg vanation m 
amphtude of the aimcular systohc wave 
depending upon its position m relation to 
ventncular systole (Fig 5A) When au- 
ncular systole begins m late systole 
of the ventricles and the P wave m the 
electrocardiogram is simultaneous with 
tJie T wave, the aimcular contraction is of 
large amphtude When the aimcular sys- 
tole begms m rmd-diastole of the ventncles 
the aimcular wave is of medium size’ 
When the aimcular systole begins m late 
diastole of the ventncles and the P wave 
just precedes the QRS, the aimcular wave 
is smallest in s ze 

Analysis of the venous pulse in this case 
demonstrates a smular but less marked 
vanation m the size of the “a” wave, the 
large auncular pulsation in late systole 
being assoaated with a taU “o” wave and 
the smaller auncular wave in late diastole 
with a smaller “o” wave No consistent 


vanation in the mtensity of the auncular 
sound could be detected in the phonocardio 
gram 

In Case 1 (Fig 4C) a similar progressive 
dimmution in the size of the auncular pulsa 
tion may be observed as its position sbihs 
from late ventncular systole to late diastole, 
but the effect is less stnlang because the 
position of the auncular waves relative to 
the ventncular waves is not constant as it 
IS m Case 2 

These observations point to a dishnc 
relation between the amphtude of auncular 
contraction and the phase of systole or 
diastole of the ventncles, the largest aurie 
ular movements occumng in late sys^°^ 
when the ventncles are empty but un 
high tension and the A-V valves are cloK 
The smallest occur in late diastole, J 
the ventncles are filled These Sa 
are apparently contrary to reports m 
literature (10, 11) concenung the ou P 
of the auncle when auncular 
occurs in vanous phases of ventn 
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systole and diastole This has been judged 
by the effect on ventricular fillin g The 
early experiments of Gesell (10) indicated 
that auricular contraction occurring during 
ventricular systole had no effect on increas- 
ing ventricular output, whereas auricular 
contraction completed m last diastole of the 
ventricles had the greatest effect Wol- 
ferth and Margohes (11) reported also 
an increase of arterial pulse amphtude 
when auricular systole feU m late diastole 
of the ventricles, which they attnbuted to 


mcreased ventncular filhng and mcreas 
uutial mtraventricular tension It the 
fore seems contradictory that we found t 
amphtude of auricular contracbon sma 
est in late diastole and greatest m ventr 
ular systole 

A reasonable explanabon for this a 
parent contradicbon hes m the effect 
vmtncular systole on auricular fiUn 
which has been demonsbated by roen 
genkymography, roentgencmematograph 
and angiocardiography (12-14) Systo 
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or the ventricles is accompanied by a down- 
ward movement of the A-V y«lves caused 
by contraction of the septum This may 
produce a sucking effect withm the auricles 
which IS responsible for auricular filling 
dunng ventncular systole When an aunc- 
ular systole occurs dunng early ventnc- 
ular diastole, after the A-V valves have 
opened, there will be an associated fairly 
large contraction since the auncles are well 
filled and there is no hindrance to the 
expulsion of blood If an auncular con- 
traction occurs m late diastole following 
one which has occurred m the same ventnc- 
ular diastole, the contraction will be 
smaller, since optimum auncular filling did 
not take place In other words, there has 
been no ventncular contraction between 
the two auncular contractions to aid in 
auncular filhng When auncular con- 
traction occurs dunng ventncular systole 
the auncles contract against closed A-V 
valves There is a marked increase m 
mtra-auncular pressure and perhaps, there- 
fore, an increased auncular contraction 
The larger “a” wave m the venous pulse 
would be explamed by reflux into the 
supenor and mfenor venae cavae 

Transmitted Auncular Waves An aunc- 
ular contraction wave could be detected 
over portions of the cardiac borders distant 
from the left and nght auncular segments 
Upward (lateral) movements of the aorta 
are visible in the records of both cases, 
beginning 0 16 to 0 20 second after on- 
set of the P waves (Fig 5B) In Case 1, 
small synchronous upward auncular move- 
ments are visible also in the carotid pulse 
curve In Case 2, m which a jugular ve- 
nous pulse curve was recorded, the auncular 
movements over the aorta follow the “a” 
waves in the jugular pulse by 0 04 second 
or 0 18 second after the onset of the P 
wave (Fig 5B) The auncular pulsations 
over the auncular segments, on the other 
hand, begm only 0 10 second after onset of 
the P waves, mdicating a delay of 0 Ob 
to 0 08 second m transmission of the aunc- 
ular wave to the great vessels This 
delay would suggest that the aUncular 
movements supenmposed on the aortic 


curve are due to transmitted volumetnc 
or pressure changes rather than a trans- 
mission of movement from auncle to 
aorta by contiguity In favor of this 
explanation is the fact that the pulmonary 
artery, which is m almost duect contact 
with the left auncular segment, fails to 
show any evidence of auncular movement 
in Case 1 In Case 2 the pulmonary 
artery does show auncular movements, 
which are downward (mesial) waves begm- 
mng 0 08 second after the onset of the P 
waves, indicating that, unlike the move- 
ments over the aorta, they are transmitted 
directly from the adjacent left auncle 
Transmitted auncular movements are 
supenmposed also on the ventncular kymo- 
graphic curves In Case 1 (Fig 4B), 
slight upward (lateral) movements are 
visible over the upper left ventncular seg- 
ment approximately 0 16 second after the 
onset of the P waves, similar in position to 
those demonstrated m the aorta, suggest- 
ing that they represent filhng of the left 
ventncle coma dent with each auncular 
contraction (15) In Case 2 (Fig 5 C) simi- 
lar small upward movements are visible 
over the apical region of the left ventncle, 
beginnmg 0 10 second after the onset of 
the P wave and synchronous with the 
auncular waves recorded over the auncular 
regions It is of interest that distinct 
auncular movements are not visible in the 
rmddle or upper left ventncular segments, 
which are closer to the auricular segment 
than the apical region The explanation 
for the findings at the apex is not apparent 
Auncular Sounds Simultaneous re- 
cording of the electrokymogram with the 
phonocardiogram yields interestmg obser- 
vations regarding the auncular sound and 
vanations m mtensity of the first heart 
sound m heart block In both of our 
cases a distmct auncular sound of low 
amphtude and frequency is recorded fol- 
loiYing each auncular wave These sounds 
are more distinctly recorded in Case 2, 
m winch a low frequency microphone was 
employed (Fig 5) The sounds begin on 
the descending limb of the auncular wave 
(middle of auncular systole) approximately 
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0 16 second after the onset of the P wave 
and synchronous with the “a” wave of the 
venous pulse They end with the termina- 
tion of the auncular wave 
The mechanism mvolved m the pro- 
duction of the auncular sound is not clear 
It may be muscular m ongin and produced 
by the actual auncular contraction or it 
may be produced by the passage of blood 
from the auncles into the ventncles Our 
kymographic studies did not aid in clanfy- 
mg this problem because the mtensity of 
the auncular sounds seemed to be imiform 
and did not vary with the stage of the car- 
diac cycle m which they occurred or with 
the amphtude of auncular contraction 
However, the fact that the sound does not 
begm simultaneously with auncular con- 
traction suggests that muscular contraction 
IS not an important factor in its production 
The First Heart Sound It has long 
been known that m heart block a striking 
vanation occurs m the mtensity of the 
first heart sound, particularly a penodic 
accentuation of the first soimd, the so- 
called brmt de cannon The latter was 
attnbuted at first to mcreased ventncular 
filhng and stronger ventncular contraction 
as a result of more numerous auncular 
systoles m the cycle precedmg the loud 
first sound (15) A recent and more 
adequate explanation (11, 16) correlates 
these changes with the mterval between 
the auricular and ventncular contraction, 
the first sound bemg loud when this mter- 
val IS short and faint when it is prolonged 
beyond 0 IS second This inverse rela- 
tion between mtensity of the first sound 
and P-R mterval was attnbuted to the 
effect of auncular contraction on the posi- 
tion and tension of the A-V valves, the vi- 
brations of which are thought by many to 
be responsible for the major part of the 
first soimd (17) 

Penodic accentuation of the first sound 
was audible and recorded m both of our 
cases of heart block (Figs 4A and C, 5C) 
Our tracmgs confirmed the observation 
that the mtensity of the first sound was 
closely related to the length of the P-R 
mten^al A loud first sound occurred m 


Case 1 whenever the P-R mterval was less 
than 0 13 second, and in Case 2 when it was 
less than 0 18 second When the interval 
was of greater duration, the first sound be- 
came faint 

In Case 1 the following fairly constant 
relation was noted 

(o) When the P-R interval measured 
0 08 to 0 09 second, the auncular contrac- 
tion preceded the first sound by 0 06 to 
0 08 second and the latter was accentuated 
m its early portion (Fig 4C) 

(5) When the P-R interval measured 
0 03 to 0 04 second, the auncular contrac- 
tion and the first sound were simultaneous 
and the accentuation was in the middle 
of the first sound, about 0 12 second after 
the onset of auncular contraction (Fig 4A) 

Increased mtensity of the first heart 
sound was not accompamed by increased 
amphtude of ventncular contraction or of 
the artenal pulse, rulmg out mcreased 
stroke output as the cause Similarly, 
mere supenmposition of the auncular 
sound on the first sound dunng simulta- 
neous auncular and ventncular contraction 
IS not an adequate explanation Wiggers 
(18) attnbuted the loud first sound to the 
mverse relation existmg between imtial 
ventncular tension and height of mtraven- 
tncular pressure, on one hand, and the 
interval by which auncular precedes ven- 
tncular contraction, on the other Wol- 
ferth and Margohes (11) stressed the im- 
portance of the position of the A-V valve 
leaflets at the beginnmg of ventricular sys- 
tole in determimng the mtensity of the 
first sound A more rapid nse m intra- 
ventncular tension was believed to occur 
when the A-V valves were near the posi- 
tion of closure, thus preventing regurgita- 
tion into the auncles in the isometnc 
phase of ventncular systole The valve 
is supposed to Te m the position of 
approachmg closure soon after auncular 
contraction It was reasoned, therefore, 
that if ventncular contraction closely 
follows auncular contraction, the bmldmg 
up of greater mitial ventncular tension 
leads to stronger ventncular contraction 
and a louder first sound On the other 
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hand, Dock (16) demonstrated expen- 
mentaUy that a vigorous ventncular systole 
with high ventncular tension may produce 
no sound He believed that sudden tensmg 
of the A-V valve leaflets produced the 
vibrations of the first sound and he at- 
tnbuted vanations m intensity of the 
first sound to vanations in tension of the 
valve leaflets at the onset of ventncular 
systole Thus, when ventncular systole 
occurs soon after auncular contraction, 
1 e , when the mtra-auncular pressure is high 
and flow mto the ventndes is at its peak, 
the A-V valves are open and the leaflets 
slack and pressed toward the ventncle 
A loud sound then results when the ventnc- 
ular systole suddenly takes the slack out 
of the valves 

Our tracmgs show that the loud first 
sound m heart block is not accompamed 
by increased amphtude of ventncular con- 
traction or artenal pulse It is unlikely 
therefore that the loud first sound is asso- 
ciated with increased stroke output or vigor 
of ventncular contraction 

In this connection the varymg position 
of the accentuated first sound with respect 
to the onset of ventncular systole as the 
P-R interval changed was of great mterest 
Thus, a relatively long P-R mterval of 
0 07 to 0 08 second was associated with 
accentuation of the beginning of the first 
sound and a short P-R of 0 03 to 0 04 
second with accentuation of the end of the 
sound These findmgs are difficult to 
explain on the basis of any of the theones 
cited above, smce they would not explam 
a change m the end of the sound when 
the early phase was not affected 

StTMMARY 

The use of electrokymography m chmcal 
diagnosis is renewed bnefly Chmcal 
application is illustrated by an analysis of 
the findmgs m three cases of coronary 
thrombosis The physiologic potentiah- 
ties are considered through an anadysis of 
two cases of heart block 
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SUMARIO 

Algunas Aphcaciones Climcas de la Electroqimnografia 


For medio de un andlisis de los hallazgos 
en tres casos de infarto miocardipco ilus- 
trase la aplicacidn clinica de la electro- 
qmmografia En esos tres casos los elec- 
troqmmogramas del ventriculo izquierdo 
revelaron un patrdn normal sobre el horde 
izqmerdo superior En la porcidn baja del 
ventriculo habia demora en el comienzo de 
la contraccidn, seguida de prolongado 
mo\Hnuento mesosistdlico En dos de los 


casos habia franca e\pansi6n sistdlica mds 
amba de la punta del ventriculo izquierdo 
y movimiento paraddjico en la fase de en- 
trada rdpida Con raras evcepaones esos 
hallazgos indican previo infarto nuocardf- 
aco o aneunsma ventncular 

Las potenaahdades fisioldgicas del pro- 
cedimiento se demuestran con el estudio de 
dos casos de bloqueo cardfaco 


DISCUSSION 


FredenckG Gillick, M D (San Francisco, Cahf ) 
Before commenang mv discussion of the pnnapal 
portion of Dr Sussman s paper, I wish to make a 
few comments regarding the use of the electrocardio 
gram, heart sounds, venous pulse, and carotid arten 
pulse for correlation of c\ents noted in the heart 
cycle Boone and I, in 1945 and 1946, studied the 
rdationship of the electrocardiogram to the carotid 
pulse when taken simultaneously We found varia- 
tions m tlie same individual on continuous record- 
ings of Lead II of the magnitude of 0 03 to 0 05 sec- 
ond By use of recorded heart sounds, we have found 
it difficult to pick umformly the exact point of refer- 
ence for the onset of the first sound I believe this 
difficulty can be appreaated more readily if one will 
picture the recordings obtained in marked ventricu- 
lar asynchronism and in certain valvular lesions 
Routinely, heart soimd recordings do not allow the 
flexibility desired in electrokymography Under 
special circumstances, such as in mitral stenosis, 
heart sounds are very valuable and should be used 
Venous pulse traangs, while they may be obtained, 
do not lend themselves to the type of flexibility de- 
sued for electrokymography In our expenence, the 
carofad pulse, while not without its difficulties, has 
proved thus far to be the most readily adaptable 
means of timing Dr Sussman has emplo)^d the 
simultaneously recorded heart sounds, carotid pulse, 
and electrokymogram of the heart border This, I 
believe, is most satisfactory, because the heart 
sounds sen^e as a check on the carotid and further 
give valuable information, when the cardiac vahu 
lar system is normal, regarding the onset of isometnc 
contraction 

Dimng the past three years I have had the oppor- 
tumty of observing many cases with the type of 
paradoxical motion of the ventncle which Dr Suss- 
man describes This paradoxical motion of the left 
ventncle has practically always been asenbed by the 
roentgenkimographers to myocardial infarction 


Since I have observed this type of abnormality of 
left ventricular motion in patients with neither an 
electrocardiogram nor a clinical history indicative of 
myocardial infarction, and further, smee I have 
noted this same type of motion in the nght ventncle 
in at least twent v-fi ve individuals, I am \ ery hesitant 
to asenbe the cause of paradoxical ventricular mo- 
tion to my^ocardial infarction per se Rather, I 
believe that myocardial infarction is merely one of 
the causes, perhaps, as autopsy reports become 
available and further expenmental research is done, 
we will find that diffuse myocardial fibrosis, local 
and general myocardifas, ischemia and certain 
biochemical abnormalities can also produce this 
effect 

Dr Sussman has pomted out what I beheve to be a 
very important observation — namely, a prolonged 
lateral motion in early systohe ejection of more than 
0 04 second before medial motion takes place It 
has been my obsenmtion that lateral motion dunng 
the imtial period of systolic ejection normally is 

0 06 second or less and thus far, in all cases where it 
w as 0 08 second or greater, the correlation with other 
gross electrokymographic, electrocardiographic, 
and/or chnical history' abnormahties has been prac- 
tically 100 per cent The explanation of this delay 
in medial motion dunng sj'stohc ejection is not en- 
tirely clear Dr Sussman, however, hH»; supphed a 
clue, namely, medial motion begins when the load 
in the ventncle has been reduced The explanation 

1 have offered in an article recently submitted for 
publication was to the effect that the ventncular 
septal musculature imtiates systohe ejection, thus 
pulling the A-V nng towards the apex, which results 
in an early bulging of the walls, before the muscula- 
ture of the walls can effectively contract against the 
load m the ventncle The logic of early lateral 
motion of the ventncular waU up to 0 06 second can 
readily be realized when one notes that the difference 
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in electncal activation of the upper portion of the 
septum and the upper portion of the left ventricle 
IS in the order of 0 055 to 0 065 second 

The observations of auncular activity dunng 
heart block are well made and certainly blaze a trail 
toward further understanding of some of the dinical 
phenomena reported concerning auncular and first 
heart sounds 

The field of electrokymography, while relatively 
simple in technic, reqmres for its interpretation con- 


siderable understanding of the physiology of the 
dynamics of the systemic and pulmomc cardiovascu- 
lar systems The chmcal as well as the physiological 
significance of the report ]ust presented will become 
fully realized only if we approach the subject fully 
armed with the fundamental pnnaples of hemo 
dynamics Dr Sussman and his co-workers are to 
be congratulated on their study and more especially 
on their careful approach and analysis of the matend 
presented 





Angiocardiographic Interpretation* 

CHARLES T DOTTER, M D , and ISRAEL STEINBERG, M D 
New York, N Y 


A ngiocardiography, since its intro- 
duction in 1938 by Robb and Stein- 
berg, has been \videly employed in the 
study of the heart and ttioracic blood 
vessels To fill a definite need for data on 
the normal angiocardiographic findings, a 
senes of idealized diagrams has been pre- 
pared The drawings represent the study 
of many hundreds of angiocardiograms 
and are not tracmgs of actual contrast 
films These diagrams may be referred to 
as a gmde m interpreting conventional 
roentgenoscopic and roentgenographic as 
weU as angiocardiographic studies of the 
heart, and will be of particular value to 
the radiologist who anticipates only the oc- 
casional use of angiocardiography De- 
tailed descnptions of angiocardiographic 
techmc and mterpretation are referred to in 
the appended selected bibhography 

It is to be emphasized that, while mod- 
em rapid film changers have increased the 
angiocardiographic yield, they have largely 
served to supplement the method as 
ongmally descnbed With a standard 
stereo-cassette changer, satisfactory diag- 
nostic examination can readily be accom- 
phshed, thus brmgmg the procedure well 
within the scope of the small hospital or 
the average radiologist 

Generally, a given angiocardiographic 
film cannot be expected to reveal all of the 
stmctures of either side of the heart as 
they are represented in the foUowmg fig- 
ures Variation from patient to patient 
and with the exposure time naturally 
occurs Right and left heart fillmg is 
shown in each of the four standard chest 
projections (Figs 1-4) 

Frontal Projection This is the position 
of choice for the dehneation of lung tumors, 
hilar and mediastmal structures, mter- 
atnal defects, pulmonary circulation, and 


venous dramage into the nght heart 
Normally, nght heart opacification occurs 
at between one and three seconds following 
the begmmng of the mjection, while the 
left heart and aorta are opacified at seven 
to eleven seconds These figures vary 
between mdividuals and are of course 
greatly altered by abnormal circulatory 
dynamics In the frontal projection, nei- 
ther the left atnum nor the nght ventncle 
IS normally border-forming The pulmo- 
nary artery and its left mam branch rather 
than the pulmonary conus compnse the 
midportion of the left heart border 

Left Anterior Oblique Projection This is 
the position of choice for study of the aorta, 
the ventricles, and the majonty of con- 
gemtal anomahes It is of particular value 
m the measurement of the rmd ascendmg 
aorta (as m syphihtic aortitis), and best 
demonstrates the abnormahty m coarcta- 
tion of the aorta and patent ductus arteno- 
sus The left antenor obhque projection 
affords an open view of the aorta and an 
end-on view of the septum The four 
cardiac chambers are maximally separated 
m this projection The pulmonary conus 
forms a portion of the antenor cardiac 
margin m both obhque projections Ob- 
hque views m angiocardiography are usu- 
ally extreme obhques, more closely ap- 
proachmg the lateral projection than is 
customary 

Lateral Projection This projection is 
especially valuable m the profile dehneation 
of the nght ventncular outflow tract and 
the mamstem pulmonary artery, and is 
the projection of choice for the demonstra- 
tion of uncomphcated puhnomc stenosis 
m the adult It should be recogmzed that 
the angiocardiographic configuration of the 
puhnomc conus vanes significantly with 
the phase of cardiac contraction Be- 
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Fig 1 A Frontal projection, right heart Idealized diagram of angiocardiographic configura- 
tion II Left innominate vein S\ C Superior vena cava RA Right atnum RV Right 
ventricle PC Pulmonari conus PA Pulmonary artery LPA Left pulmonary artery 
RPA. Right pulmonary arterj 

B Frontal projection, left heart lA Innominate artery LCCA I^ft common carotid artery 
LSA Left subclavian artery P\^ Pulmonary veins LA Left atnum LV Left ventricle 
AO Aorta 


/ ISA 




LAQ, RT HEART 


LAQ, LT HEART 


Fig 2 \ Left atUcnorobhquc projection, right heart S\ C Superior vena cava IVC Inferior 

\cn'i (Tixa RA Right atnum R\ Right \entncle RAA Right auncular appendage 
Pulmoinrj artcr> RPA Right pulmonary artcr> LPA Left pulmonary artery IAS 
Intcrairnl <:cptum I\S InterveiitncuHr septum 

B Left anterior objiquc projectioi left heart lA Innominate arter> LCCA Left common 
carotid artciA LS*V Left subclavian artcr> LA Left atnum L\ Left ventricle AO 






Vol 63 


AKGIOCARDrOGRi\PIIIC INTERPRETATION 


616 



SVC Supenor vena cava I VC Inferior vena cavn 
?PA RV Right ventricle PC Pulmonary conus PA Pulmonary artery 

nSt putao^M^aTtSy^* ® represents the end-on view of 

B Lateral projeclton, Uft heart LA Left atrium LV Left ventncle AO Anrtp 
bulges of the sinuses of Valsalva just above the origin of the aorta ^ ^ ^ 



// 

mm 




RV ’S- 


^ RAO, RT HEART 




lt heart 


atnum RV Rjght ventncle^’^ PC Pu^m PA^P ^^°'’ ^ Right 

rh. left , 'oSX'J.uWeXsJ^t.JSS''' 

B Right antertor oblique projectum. left heart lA T^ff ^ ^ 

Aorta In this projection, the left atnum and the nght ^riumTo™ the Jostm^'^SlordS 

cause of its greater distance from the film ht a , 

and the consequent distortion, the aorta nrmHf Odltgue Projection This 

should „c. he .easuued u. puo.ecC p”",: 
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IS rarely employed m routme angiocardi- 
ography except for the detection of early 
mitral stenosis In this projection, both 
atna form a portion of the posterior 
cardiac shadow, the left atnum lymg 
above the nght atnum The projection 
IS of value in detectmg enlargement of the 
inflow traet of the nght ventncle, and is 
occasionally of use in the exact locahzation 
of mediastinal tumors or mtrathoracic 
foreign bodies 


CONCLUSIONS 

1 The angiocardiographic appearance 
of the normal heart has been illustrated by 
means of ideahzed diagrams made after a 
study of over 600 angiocardiographic 
1 isuahzations 

2 A selected bibhography is appended 

New York Hospital 
525 E 68th St 
New York 21, N Y 
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SUMARIO 

InterpretacicSn Angiocardiogr^fica 


El aspecto angiocardiogrdfico del cora- 
z6n normal aparece aqul ilustrado por me- 
dio de diagramas idealizados ejecutados 
tras el estudio de mds de 600 visualizaciones 
angiocardiogrdficas 

En la proyeccidn frontal, m la auricula 
izqmerda m el ventrlculo derecho forman 
normalmente borde La artena pulmonar 
y su pnncipal rama izqmerda comprenden 
la porcidn media del borde izqmerdo del 
corazdn 

La proyecadn oblicua anterior izqmerda 
facilita una vista abierta de la aorta y una 
vista de pimta del tabique El cono pul- 


monar forma una poradn del borde car- 
dfaco anterior en esta proyeccidn asf como 
en la obbcua anterior dereeba 

La proyeccidn lateral es sobre todo va- 
liosa en la debneacidn en perfil del trayecto 
de sabda del ventrfculo dereebo y del tronco 
pnncipal de la artena pulmonar No debe 
medirse la aorta en esta proyecadn 

La proyeccidn obbcua antenor dereeba 
s61o se emplea de cuando en cuando En 
esta vista ambas auriculas forman parte de 
la imagen cardfaca postenor, quedando da 
izqmerda gobre la dereeba 





Expenmental Chemotlierapy of Neoplastic Diseases’ 

MICHAEL B SHIMm, M D , and HOWARD R BIERMAN, M D 


I T IS INTRIGUING to forecast the ad- 
vances m cancer research that may be 
anticipated during the forthcoming decade 
The exploration, by trained mvestigators 
•with imagmation, of such neiv fields as 
intermediary^ metabohsra •wi'th -the aid of 
radioactive and hea-vy isotopes, cytochem- 
istry in conjunction •with tissue culture, 
the isolation and identification of nucleo- 
protems and other components of cells, 
and the measurement of biologic phenom- 
ena by sensitive electromc methods, ■will 
extend biologic research, including the 
study of cancer, beyond honzons which 
now can be ennsioned 

It is logical to anticipate that the even- 
tual solution of the cancer problem ■will be 
achieved through fundamental investiga- 
tions of carcinogenesis and of the nature of 
the cancer cell Several large programs of 
research, however, are bemg devoted to a 
s> stematic exanunation of numerous chem- 
ical agents for their effect on neoplastic 
gronih This semi-empincal approach has 
ahead! yielded a number of compounds 
haimg some action on certain types of 
neoplasms and may well unearth drugs 
effective against cancer before the nature 
of the disease is cla^nfied through funda- 
mental studies 

Most important to cancer research has 
been the recent great expansion of financial 
support for additional facilities and traimng 
of research personnel Under the leader- 
ship of the United States Pubhc Health 
Scrsnce and of the American Cancer So- 
ciety , funds available for cancer research 
in the United States ha\e increased from 
something like one rmlhon dollars per year 
before the war to oier twenty million an- 
nually during the past tuo years ^^dule 
It IS true, of course, that results in research 
cannot simply be bought, the essential 


ingredients for expanded, accelerated m- 
vestigations are being pro^vided It is now 
possible to plan long-term research of fun- 
damental significance It is also possible 
to close the wide gap that has existed be- 
tween laboratory findings and then chmeal 
trial and apphcation 

Several outstanding reviews (1-3) re- 
cently have indicated the difficulties that 
are faced by an mvestigator m search of 
effective agents agamst cancer In a 
theoretical discussion, it can be postulated 
that such agents must ei^ther selectively 
destroy neoplastic gro^wth or cause i^ts 
regression ■without serious injury to normal 
tissues, or selectively mterfere ■with some 
vital nutritional, vascular, or other en- 
vironmental reqmrement of neoplastic 
growth ■without seriously impamng similar 
needs of normal tissue Conversely, agents 
can be imagined which would enhance the 
resistance of tissues or the body to the 
continued proliferation and destructive 
effects of cancer These broad generahza- 
tions, however, do not suggest specific 
fines of experimentation The mvestiga- 
tor IS still confronted with the testmg of 
agents for then effect on tumor gro^wth on 
a more or less empincal basis, or on the 
bias of his particular interests 

The systematic testing of a ■swde range of 
compounds for then effect on tumor gro^wth 
IS made more difficult by the absence of a 
really adequate test subject or method 
Numerous techmes of screening and of 
further testing of such compounds have 
been suggested and are being used by 
different laboratones (3) 

A posi^bve effect of a given chemical on 
ammal tumors implies no assurance that a 
sirmlar effect can be anticipated in man 
An important consideration of such testing 
procedures is that some chemical that may 


' From the Xitioml Cancer Invitutc N'ational Institutes of Health United States Pubhc Health Service, and 
the Lalx^tort of mptnrncntal OncoloB^ Um\crsit> of California Medical School San Francisco Aided in 
I>Trt irorn the National Advisory* Cancer Council Presenltd at the Thirty fourth Annual ^Icct- 

inR of the KidioloKical Socict> of North America San Franci^eo Cahf Dec 5-10 1948 
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have activity in man may be discarded as 
negative on the basis of animal experi- 
ments In spite of these difficulties, we 
believe that the pressing need for an eflFec- 
tive agent against cancer full}’^ justifies 
early human expenmentation ivith any 
chenucal which has been demonstrated to 
affect ammal tumors, and which has been 
shown by adequate pharmacologic evalua- 
tion to be of reasonably low toxicity The 
important role of accentuated climcal re- 
search in cancer is impressively demon- 
strated by the fact that half of the eight 
chemotherapeutic agents now known to 
have some influence on certain neoplastic 
diseases in man were introduced on the 
basis of dimcal observations and not as a 
result of animal or other laboratory studies 
on cancer 

Cancer research thus far has failed to 
yield chemical agents which are curative in 
neoplastic diseases Cure at present re- 
mains ivith surgery and radiation therapy 
Several chemical agents, such as the atmne 
mustards, androgens, estrogens, and ure- 
thane, however, have shown marked effects 
of a temporary nature m specific types of 
neoplastic disease The effects are too 
defimte to be designated as merely palha- 
tive, and we (4) suggest that agents and 
procedures for cancer therapy be divided 
into three general classes (a) curative 
agents or procedures, which completely 
remove the neoplastic process, (6) arrest- 
mg agents, which sigmficantly and objec- 
tively alter the nature of the neoplasm or the 
course of the neoplastic disease, with tem- 
porary reimssion of the symptoms and 
signs due to the neoplastic process, (c) 
palhative agents or procedures, which 
influence neither the neoplasm nor the 
course of the neoplastic process but alle- 
viate some of the symptoms of the disease 

Surgery and radiation therapy also 
remain as the chief methods for temporary 
arrest of the disease or for palliation 
At the present time, approximately 50 
per cent of the patients ivrth cancer are 
treated primarily by surgery, and m the 
other 50 per cent radiation is the primary 
treatment 


The results achieved and recorded with 
testosterone and estrogens in carcmoma 
of the breast, with the anune mustards and 
urethane m leukemia and Hodgkm’s dis- 
ease, and with stilbamidme in multiple 
myeloma, m most mstances can be equalled 
or bettered by the proper use of radiation 
therapy The only exceptions to this are 
the results m prostatic carcmoma with 
castration or estrogens 

The treatment of neoplastic disease by 
radioactive substances so far available 
represents another method of admimstermg 
lomzmg radiation, either m the form of 
total body irradiation, as with radioactive 
phosphorus or sodium, or with some degree 
of selectimty, as with radioactive lodme 
(5, 6) For this reason, discussion of 
radioactive substances is not mcluded in 
this summary 

potassium arsenite m leukemia 

Perhaps the oldest chemotherapeutic 
agent for neoplastic disease still retained in 
chmcal practice is potassium arsemte m the 
management of myelocytic leukemia In- 
troduced in 1865, its use was re-emphasized 
by Forkner (7, 8) The chenucal is ad- 
ministered orally as Fowler’s solution (1 
per cent solution of potassium arsemte), 
starting with 0 3 c c three times a day, 
and mcreasmg the dose by 0 1 c c until 
0 6 c c IS bemg given three times a day 
The dose is then progressively decreased 
to the ongmal 0 3 c c three times a day 
and mamtained at that level for protracted 
periods 

In chrome myelocytic leukemia there is 
usually a progressive drop in the white 
blood cell count with disappearance of 
immature elements from the peripheral 
blood within two or three weeks The 
spleen decreases m size and the chmcal 
condition of the patient improves 

The untoward effects of this therapy are 
occasional loss of appetite, nausea, diar- 
rhea, and scahness of the skin As with 
any other therapy which depresses the 
bone marrow, the patient has to be watched 
carefully for possible damage to the hema- 
topoietic system It is of mterest that 
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arsemc has been shown to have carcinogenic 
properties m man (9) 

It IS surpnsmg that the basis of much 
reference to arsemc in the treatment of 
myeloc}bAC leukemia is a 1931 report of 10 
cases by Forkner and Scott (8) with a short 
follow-up of the patients No larger senes 
nor any showing the end-results of the 
therapy are available in the hterature It 
may be presumed, however, that potassium 
arsemte has temporary arrestmg effects 
upon chrome myelocytic leukerma There 
IS no endence that the hfe-span is pro- 
longed 

Occasional favorable responses are also 
observed m chrome lymphocytic leukemia 
and some non-leukemic l^onphomas It 
would be of value if the results of treatment 
with potassium arsemte, on a larger number 
of patients and with longer follow-up, could 
be assembled and evaluated 

LRETHANE IN LEUKEMIA 

The use of urethane (ethyl carbamate) m 
myelocjdic and other leukemias m man has 
an interesting histoncal background It 
was introduced clmically by the London 
group (2, 10) because it was found to have 
some mhibitoiy action upon the growth of 
the Walker rat carcinoma The results in 
human caremoma were negative, but it 
was noticed that urethane produced a fall 
in leukoc}i:es in some patients, and its tru 1 
was extended to leukemia 

The accumulated eindence to date (10- 
14) indicates that urethane has a place in 
the adjunctii e treatment and management 
of chronic myelocjdic leukemia The rec- 
ommended adrmnistration is by the oral 
route, 1 0 gm three times a day in the 
form of entenc-coated capsules, imtil an 
effect is noted upon the blood picture 
Nausea, and occasionally vomitmg, is 
encountered during the admimstration of 
the drug but is seldom of sufficient seventv 
to interrupt tlierapy, although reduction 
of dose is sometimes necessary Within 
t^\o to four weeks there is usually a marked 
drop of the vhite count in myeloc\tic 
leukemia and other e\idences of clinical 
remission, such as reduction in the size of 


the spleen and hver, a rise m red blood cell 
count and hemoglobm, and improvement 
m the general condition of the patient 
There is msufficient mdication that ure- 
thane therapy m chrome myelocytic leu- 
kemia should be contmuous 

Of 57 cases of chrome myelocytic leu- 
kemia gathered from five senes (10-14), 
excludmg those m termmal condition, a 
satisfactory response was achieved m 49 
In chrome lyrmphocytic leukemia, 21 of 43 
patients responded satisfactonly to ure- 
thane therapy 

Urethane therapy has no effect m Hodg- 
km’s disease or lymphosarcoma, or m 
other types of neoplastic disease One of 
two patients with multiple myeloma re- 
ported byAlwall (15) apparently responded 
to urethane with the disappearance of 
myeloma cells, reversal of abnormal blood 
changes, and improvement which lasted 
for eight months However, another case 
was not affected by this therapy, and the 
case of Wilson ei al (14) and one of our 
cases treated m the same manner showed no 
effect Urethane has proved of no value 
m the treatment of acute leukemia 

Urethane is a bone-marrow depressant, 
and the untoward reactions of leukopenia, 
thrombocytopenia, anerma, and hemor- 
rhagic tendencies can be expected m some 
cases with hematologic disorders Careful 
obsen’^ations of the patient recemng this 
therapy are obviously indicated Deaths 
which may be attributed to urethane have 
been reported (16) 

It is of interest that m mice and rats in- 
jected with urethane pulmonary tumors 
develop (17) No data are available to 
date to inicate that this carcmogenic 
effect may be anticipated in man 

It IS considered that urethane is a defimte 
adjunct in the management of myelocytic 
leukemia but has demonstrated no particu- 
lar advantage over arsemc therapy It is 
probably less dependable in the manage- 
ment of the leukemias than roentgen irradi- 
ation There is no evidence that urethane 
has any effect upon the hfe-span of indi- 
\ iduals with myelocytic or lymphocytic 
leukemia 
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AMINC MUSTARDS IN LYMPHOMAS 

The amine mustards (methyl-bis or tns 
(beta-chloroethyl) amine) have been m 
clmical use for approximately five years 
(IS) Records of their employment in 
over a thousand patients with neoplastic 
disease have appeared in the literature 
(lS-29) They have definite arresting and 
palhative effects in some l)Tnphomas, par- 
ticularly Hodgkm’s disease, and occasion- 
ally m some other neoplastic diseases 

Methyl-bis or methyl-tns (beta-chloro- 
ethyl) anune hydrochlonde, commonly re- 
ferred to as HN2 or HNS, is usually ad- 
muustered intravenously in four to six 
daily doses of 0 1 mg per kilogram of body 
weight The drugs are best injected into 
the rubber tubing of a rapidly running in- 
travenous infusion of saline, flushing the 
vein thoroughly to avoid the frequent com- 
plication of thrombophlebitis We (25) 
have used a heavier dose schedule, up to 
0 6 mg per kilogram of body weight m one 
single dose This is not recommended 
except m patients who have not responded 
to a previous dose of 0 3 mg per kilogram 

The amme mustards produce severe 
toxic reactions and serious complications, 
particularly in patients who are in poor 
cluucal condition in regard to their hema- 
tologic status The acute reactions to the 
agents are nausea and vomitmg, sometimes 
lastmg for several days, mild diarrhea 
occurs in most patients receiving larger 
amounts of the drug Unsustamed hon- 
zontal nystagmus, frontal headache, and 
occasional drowsmess may be experienced 
by some patients These effects, although 
unpleasant, have resulted in no serious 
comphcations Within two weeks after 
therapy, and in direct relation to the total 
dose g^ven, there is a considerable drop m 
the white blood cell count in the bone mar- 
row as well as in the peripheral blood The 
leukopema is more marked in patients with 
neoplastic disease involving the hemato- 
poietic system than in those with other 
forms of cancer The white blocd count 
spontaneously returns to normal within 
three or four weeks, and the leukopema 


itself has not been a serious problem Of 
great consequence, however, are the occa- 
sional severe depressive effects on the plate- 
lets, red blood cell elements, and the coagu- 
lation mechamsm In our senes of 67 
cases treated with large doses, 3 termmated 
fatally, with chmcal manifestations of a 
hemorrhagic diathesis associated with 
thrombocytopema and prolonged bleedmg 
and clotting time 

It has been reported (30) that tolmdine 
blue given intravenously in doses of 1 to 
2 mg per kilogram of body weight is of 
assistance in the treatment of these hemor- 
rhagic diatheses, and we have found it use- 
ful m some but not all cases Dependmg 
upon the hematologic status of the patient, 
amine mustard therapy can be repeated at 
mtervals of six to eight weeks Cumula- 
tive effects have not been observed after 
as many as ten repeated courses at one to 
two month intervals 

Immediately after HN2 therapy, pa- 
tients go mto sharp negative balance in 
nitrogen, sodium, and potassium, indicat- 
ing endogenous cellular destruction but not 
implying any specific action on neoplastic 
tissue m contrast to effects on normal tis- 
sues (31) We have been unable to detect 
any effects of HN2 upon the liver or kidney 
function, or the cardiovascular system 

A summary of 7 senes (19-25), including 
over 200 cases of Hodgkm’s disease treated 
with amme mustards, mdicates that a renus- 
sion of the disease can be expected m over 90 
per cent of patients who are m good physi- 
cal condition and who have not been 
treated with roentgen rays About 70 
per cent of patients who have been treated 
with roentgen rays and who are still re- 
spondmg favorably to such therapy at the 
time the amine mustards are admimstered 
show good response to these prepara- 
tions Only 50 per cent of the patients 
who have had them disease for three years 
or more, who are no longer respondmg to 
roentgen therapy, and who are m poor 
physical condition, respond to amine mus- 
tard therapy 

The arresting action of amme mustards 
in Hodgkm’s disease is mamfested by a 
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prompt regression of fever, adenopathy, 
splenomegaly, and hepatomegaly, a gam 
m weight, remission of constitutional symp- 
toms, and a return to a sense of well-bemg 
The average remissionpenod following ther- 
apy, however, is only about three months 
m length, although remissions for over 
a year have been observed in individual 
cases There is no evidence that the amine 
mustards sigmficantly prolong the hfe-span 
of patients with Hodgkin’s disease, al- 
though then- effectn e and comfortable life 
is prolonged 

The arrestmg effects of amine mustards 
are also obsei i^ed in other Ij mphomas 
and in chrome myelocvtic and lymphocytic 
leukerma, and in erythremia The remis- 
sions in lymphosari oma are usually of 
shorter duration than in Hodgkm’s dis- 
ease , even in jiaticiit" in tairly good gen- 
eral condition, the acerage remission is 
between one and two months m length, 
although individual cases may obtain 
a favorable response for over a year 
In terminal patients, dramatic disappear- 
ance of liTuph nodes and subcutaneous 
masses may be procured, but the remission 
lasts for a matter of days only, and the 
patients succumb to their disease 

The results m generalized mycosis fun- 
goides (26—27) have been encouragmg in 
that complete disappearance or consider- 
able regression of the skin lesions has 
followed treatment m most cases, with 
disappearance of pruritus and improvement 
in general condition The usual remission 
IS approximately two months m length, 
with gradually diminishing response to 
repeated courses, and an eventual fatal 
termination It has been reported (29) 
that HN2 may be of x alue in the treatment 
of sarcoidosis We hax e treated two cases 
iwth but minimal objective effects during 
the four months of observation Occa- 
sional ^ fax orable responses are seen in 
Euing s sarcoma, medulloblastoma, and 
embry onal carcinoma of the testis m the 
more common types of carcinoma, no 
objectne exndcnce of fax orable effect on 
the patient or destructixe effect on the 
tumor has been obserxxd 


The anune mustards represent a defimte 
addition to the armamentarium of a 
physician treatmg Hodgkin’s disease or 
lymphosarcoma It is our opimon that 
patients with lymphoma which appears 
chnically to be limited to one site should 
be treated by radical surgery followed by 
roentgen therapy In cases of locahzed 
disease beyond surgical extirpation, roent- 
gen therapy is definitely to be preferred 
In generalized disease, and m cases not re- 
sponding favorably to irradiation, the 
amine mustards should be used In gen- 
eralized mycosis fungoides, the anune mus- 
tards appear to have a defimte advantage 
over roentgen therapy Wmtrobe and his 
group (20) have also managed myelocytic 
and lymphocytic leukemia with the anune 
mustards 

BACILLUS PRODIGIOSUS POLYSACCHARIDE 
IN LYMPHOMA AND SARCOMA 

Spontaneous regression of mahgnant 
neoplastic disease m man is a rare event, 
and it is intriguing that m the few cases 
which can be even tentatively accepted the 
regression is usually associated with severe 
streptococcal infection (32) It is on this 
basis that Coley’s mixed toxms were used 
some fifty years ago, with occasional favor- 
able results (33) About four years ago. 
Shear and his group (34) isolated an active 
matenal from cultures of Bactllus pro- 
digiosus {Serratm marcescens) which pro- 
duced hemorrhagic effects m mouse tu- 
mors This matenal has also been used 
chmcaUy, and reports on some 20 cases 
appear in the hterature (34, 35) The agent 
produces a high fever, leukocytosis, and a 
severe drop in blood pressure Occasional 
decrease m the size of sarcomatous or 
lymphomatous tumors and chmeal mi' 
provement have been observed, but the 
treatment is hazardous and seemmgly un- 
reliable 

We have had no climcal expenence with 
the preparation, and the results to date do 
not encourage us to add to the observa- 
tions The matenal is of interest m that 
its effect seems to be pnmanly on the vul- 
nerable vascular supply of the tumors 
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STILBAMIDINE IN MULTIPLE MYELOMA 

Stilbanudme (4,4' - diamidinostilbene) 
therapy of multiple myeloma was intro- 
duced by Snapper (36, 37) because the 
hyperglobuhnemia resembled a similar 
finding m cases of kala azar, m which 
this drug has been found to be of value 
The drug is dissolved m water and is in- 
jected intramuscularly or intravenously m 
dosage of 50 to 150 mg , startmg with a 
first mjection of 50 mg and increasing to 
150 mg every other day for courses of 
15 to 30 adnumstrations The intramus- 
cular route is probably preferable because 
with intravenous admimstration there are 
signs of peripheral vascular collapse and 
transient electrocardiographic patterns in- 
dicative of myocardial ischemia (31a.) A 
late, untoward reaction of the drug is the 
development of a tngeminal neuropathy, 
which appears as early as a month after the 
initiation of therapy The symptoms sub- 
side slowly, but dissoaated anesthesia 
persists for a long time Snapper states 
that contmuation of stilbamidme does not 
seem to aggravate these symptoms One 
interestmg finding is the appearance of 
basophihc mdusion bodies m the myeloma 
cells following stilbanudme therapy (38) 

Kamofsky (3) summanzed the results in 
186 cases of multiple myeloma treated with 
stilbanudme Twenty-five per cent of the 
patients had complete relief of the pam and 
another 38 per cent had partial rehef 
In 30 patients the faaal neuropathy men- 
tioned above developed Less than 5 per 
cent of those treated showed objective 
signs of improvement of the bone lesions on 
x-ray exanunation We (31) have treated 
6 cases of multiple myeloma with stil- 
banudme In all 6 there was marked alle- 
viation or complete disappearance of bone 
pain shortly after the uutiation of the 
therapy In no case has there been ob- 
jective evidence of improvement of the 
disease In 1 patient facial neuropathy 
developed We beheve that stilbanudme, 
at present, has a defimte place m the man- 
agement of cases of multiple myeloma, but 
its effects appear to be chiefly palhative m 


nature It is ineffective in other forms of 
lymphoma or neoplastic disease 

PTEROYLGLUTAMIC DERIVATIVES IN ACUTE 
LEUKEMIA 

A number of pteroylglutamic conjugates, 
particularly pteroyltnglutanuc aad (‘ ‘terop- 
tenn”) were tested clmically m 90 cases 
of neoplastic disease by Farber and his 
group (39) Another report (40) added 
20 more cases, but neither revealed any 
impressive evidence of objective effects 
It is interestmg that this work was based 
on reports that folic acid admimstration 
produced regressions of mammary tumors 
in mice of one colony, a findmg which was 
not confirmed m several other laboratories 
We (31) have adnumstered teropterm and 
the diglutamic conjugate (“diopterm”) 
to 7 patients with neoplastic disease, and to 
another 9 m conjunction with HN2 (25) 
In none was there evidence of objective 
effect of any kmd As has been stated 
by Farber (39), a sense of temporary 
well-bemg and other subjective improve- 
ment are occasionally observed, which we 
attribute to the psychotherapeutic conse- 
quences of additional attention and the 
slim hope of a miracle on the part of a 
patient who reahzes the fatal prognosis of 
the disease 

Recent observations (41) on the effect 
of a fohc acid antagomst, 4-anunopteroyl- 
glutanuc aad (“ammopterm”), on acute 
leukenuas in children seem more promismg 
In 10 of 16 patients mjected with 0 5 
to 1 0 mg of the compound daily for one 
week, an apparent renussion of the disease 
was reported, manifested by deaease m 
the size of the spleen and hver, return of the 
white cells m the jieripheral blood and bone 
marrow toward normal, and other chmcal 
improvement The effects obviously are 
not curative, and it is of mterest that at 
least 1 of the 5 cases reported in detail had 
had a spontaneous rermssion of two months 
duration before therapy Our own expen- 
ence is limited to 6 cases, m 2 of which 
apparent renussion of the acute phase of 
the disease was obtamed More and 
longer observations are necessary before 
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this agent can be considered of clinical 
value, especially since its toxicity is high 

castration and estrogens in prostatic 
carcinoma 

The most striking results in disseminated 
carcmoma are obtamed with castration or 
estrogenation m patients with cancer of 
the prostate The classic work of Huggms 
and his co-workers (42, 43) has now been 
extended to observations of five-year re- 
sults Of 20 patients with dissemmated 
prostatic cancer treated by orchiectomy, 18 
showed a favorable response, five years 
later, 4 had no climcal signs of malig- 
nancy and 1 was alive ivith a slowly ad- 
vancing lesion Thus, a 20 per cent arrest 
rate of five ^'ears or longer has been 
achieved in a group of otherwise hopeless 
patients The imtoward effects are chiefly 
the psychic trauma incident to castration 
and the post-castration flushes, which can 
be controlled by admimstration of estro- 
gens 

Results sirmlar to those bv castration are 
produced by estrogen therapy, although 
these are not as clearly documented as the 
senes of Huggins Of 200 cases of pro- 
static carcinoma treated mth diethylstil- 
bestrol at the Brady Urological Institute 
(44), 75 per cent showed regression of the 
pnmarv’^ growth and 45 per cent regression 
of metastases The average survival m 
these cases was also defimtely increased, to 
about four \ears, as compared mt±i the 
preinous average sursaval of approximately 
eight months (44-46) 

It IS now apparent that heai^' estrogen 
dosage is not reqmred, nor is it desirable, 
.n tlie treatment of advanced carcinoma of 
the prostate An initial dose of 5 mg per 
da^ of dieth) Istilbestrol, until an effect 
on the breasts is e\nnced b} enlargement 
and tenderness of the nipples, and a main- 
tenance dose of 1 to 2 mg per day appear 
adequate Xo additional benefits are de- 
ni ed from larger dosage Other estrogenic 
compoimds, such as ethinil estradiol in 
dath doses of (J I to 0 5 mg , ma\ be used 
wath equal efficaci W'e (47) found it 
conenient to administer dicthilstilbestrol 


m the form of subcutaneously implanted 
pellets of 25 mg , this dose bemg sufficient 
to produce contmual effects for three 
months 

In our opmion, castration is the treat- 
ment of choice for dissermnated prostatic 
carcmoma until a five-year senes of 
patients treated with estrogens alone 
can show results equal to those re- 
ported by Huggms The addition of 
estrogemc therapy is mdicated if the bene- 
fits of castration are no longer apparent 
or the disease progresses despite the orchi- 
ectomy Estrogen therapy is also indi- 
cated m locahzed prostatic carcmoma before 
surgery , Colston and Brendler (44) report 
7 cases in whom preoperative estrogenation 
reduced the size of the local lesion so that 
radical resection became feasible 

One of the occasional untoward effects 
which may be expected with estrogen 
therapj' is due to caremogeme activity of 
this group of chemicals Abramson and 
Warshawsky (48) report the development 
of bilateral carcinoma of the breast in a 
51-year-old man who mgested 1,097 mg of 
diethylstilbestrol during a course of mne- 
teen months 

ESTROGENS AND ANDROGENS IN MAMMARl 
CARCINOMA 

The recent interest m the occasional 
temporar^’^ arrests of widespread mammary 
carcmoma by mterference with the hor- 
monal status of the host is a recrudescence 
of an old idea In 1905, Lett (49) ana- 
lyzed 99 cases of moperable carcmoma of 
the breast treated by oophorectomy and 
reported temporary improvement in 23 
per cent of the cases, particularly m women 
under fifty years of age This improve- 
ment was not reflected m mortalit}'^ rates or 
length of sumval In the present vogue 
for this therapy, it is often forgotten that 
roentgen therapy accomplishes similar re- 
sults, and that 15 per cent of patients with 
untreated carcmoma of the breast wll 
survne for five years or longer after the 
onset of the disease 

The a\ailability of a large number of 
chemicals with estrogenic and androgenic 
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properties has led to tlieir clinical apphca- 
tion m disseminated mammary carcinoma 
Testosterone propionate, injected intra- 
muscularly three times a week for ten 
weeks m 100 mg doses, and followed by 
oral methyl testosterone in doses of bO 
mg per day, is recommended (50, 51) in 
premenopausal women It is particularly 
indicated in the presence of osseous metas- 
tases, where subjective improvement is 
achieved m about 50 per cent and objective 
evidence of regression and recalcification is 
noted m about 25 per cent of the patients 
Improvement becomes e^^dent within three 
weeks, and usually lasts for two to six 
months The untoward effects are mas- 
cuhmzation, amenorrhea, and increased 
libido, it IS stated (51) that patients with 
high blood calaum should be watched with 
particular care, as it may nse to dangerous 
levels with testosterone therapy 

Estrogens, usually m the form of diethyl- 
stilbestrol given orally in doses of 5 to 
20 mg per day, have defimte arresting 
effects in approximately 40 per cent of the 
older (over fifty or sixty years of age), 
post-menopausal women with moperable 
carcmoma of the breast (51, 52) The par- 
ticular indication for the use of estrogens 
IS the presence of soft-tissue metastases, 
which may regress along with the primary 
growth for periods of three to six months 
The early untoward effects of the treatment 
are limi ted to nausea, occasional vomitmg, 
and diarrhea, which often subside without 
reduction of the dose of diethylstilbestrol 
Later comphcations include uterme bleed- 
mg and retention of flmds This therapy 
is not indicated in younger women, in 
whom there is a suggestion that estrogens 
may accelerate the growth of the neoplasm 

In dissemmated carcmoma of the breast 
in the male, orchiectomy or estrogen ther- 
apy sometimes results m striking temporary 
improvement (53) 

That both androgens and estrogens have 
a regressive influence upon mammary car- 
cmoma, and that oophorectomy m women 
and orchiectomy in men also have occa- 
sional beneficial effects are not as emgmatic 
as may first appear The tumors that are 


influenced by alteration of the hormonal 
status of the host are the better differ- 
entiated neoplasms that retam some de- 
pendence upon the hormonal substrate 
regulatmg the normal tissues of origm 
A sharp alteration m the hormonal sub- 
strate, perhaps through the intermediation 
of the hypophysis, results m a temporary 
period of regression as the neoplasm ad- 
justs itself to the new environment There 
is no evidence, as with reports on oophorec- 
tomy forty years ago, that either type of 
hormonal therapy has any effect on the 
length of sumval of these patients 

In our opimon, roentgen therapy to 
locahzed bony or soft-tissue metastases of 
carcinoma of the breast remams the treat- 
ment of choice (54) Androgen and estro- 
gen therapy may be a valuable adjunct in 
the group with well differentiated tumors 
and in cases where the extent of the disease 
precludes adequate roentgen dosage 

MISCELLANEOUS AGENTS 

The hterature of the chemotherapy of 
cancer is full of enthusiastic prehminary 
notes which are not followed by fuller 
reports, mdicating the premature and un- 
substantiated natiue of the ongmal obser- 
vations It IS not acadental that many 
of these reports deal with the rarer types of 
neoplasms, such as the lymphomas and the 
melanoma, apparently the impredictable 
fluctuations and spontaneous remissions 
or slower progress of these neoplasms, as 
well as the occasional long survival of the 
patients, are not sufficiently recogmzed and 
appreaated 

It is unfortunate that no extensive group 
of untreated leukenuas or lymphomas is 
available for comparison with the results 
achieved with various forms of therapy 
The only available senes in the Amencan 
hterature are those of Mmot and his group 
(55, 56), and of Nathanson (57), based on 
relatively small numbers of cases and 
often coffiused by the fact that the patients 
had received other types of therapy In 
addition, there is no good reference point 
from which to date the onset of illness in 
these patients The date of onset is 
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based chiefly on historj^, with its known 
inaccuracies 

Woglom (1) and Kamofsky (3) recentl}’' 
have described some agents which were 
mtroduced with great expectations and 
which floundered upon more rigorous exam- 
mation To mention a few, avidm, as an 
antagomst to biotm, produced neither 
biotm deflciencj' nor any effect on 12 pa- 
tients with neoplasms, heptaldehyde was 
meffective m 11 patients with cancer, 
the pronusmg chmeal results purported 
to have been obtamed m Russian experi- 
ments with the elusive endotoxm of Tryp- 
anosoma crnzi cannot be substantiated 
by American workers, cholchicme is ap- 
parently too toxic m man m amounts neces- 
sar}’’ for any favorable effect on tumors 

We have been mterested m the report of 
Herbst and Bagley (58) mdicatmg some 
retarding effects of mositol, mgested m 
daily amounts of 2 to 4 gm , m caremoma of 
the unnar^’- bladder Garb (59) has re- 
ported remission m 4 cases of mycosis ftm- 
goides with tartar emetic or a pentavalent 
antimony preparation In contrast with 
Bichel’s (60) report that admimstration of 
/>-aminobenzoic aad to 6 patients with 
leukemia increased the white cell count, 
Zarafonetis el al (61) found diametrically 
opposite effects in 10 cases of leukemia 
We (31) have given /?-anunobenzoic acid, 
2 gm eier^^ two hours, to 1 patient with 
chrome l}'mphoc)hic leuketma, whose white 
blood cell count decreased during the 
therap 3 % to 3 patients with monocj'tic 
leukemia, 2 of whom exhibited a drop m the 
wlute count durmg this period In 2 
patients severe stomatitis and glossitis 
n ere greatly unproved A chemical known 
to block melanin formation by inhibiting 
tjrosmase, monobenzyl ether of hydro- 
quinone (62), has been given to 3 patients 
■with mahgnant melanoma, the lesions 
appeared to progress more rapidly under 
this therapj than during control periods of 
observation 

At present, we are also exploring the 
effect of clmnotiw'psin (63) m caremoma, 
10 patients ha\ e shown no objectii e eiu- 
dence of beneficial effect Three patients 


with myelocytic leukerma, with marked 
mcrease m blood histamine, were placed on 
an antihistarmne drug , with the doses em- 
ployed, the white cell count rose durmg the 
period of experimental therapy m 2, and 
m a subleukemic leuketma, no change was 
ehcited or comadentaUy observed (64) 

CONCLUSION 

It must be admitted that the results of 
chemotherapy of cancer to date are, on the 
whole, disappomtmg That progress is 
bemg made, is also impossible to deny No 
one IS more cogmzant of the difficulties 
than those wor kin g in the field The 
problems are not made easier by theo- 
retical generahties and the understand- 
able pressure for results from the generous 
pubhc mvestment Perhaps the most im- 
portant psychological support of the mves- 
tigators IS the growmg realization that 
neoplastic tissues, despite their gradation 
from the normal, are on the whole suffi- 
aently different from normal tissues to 
enable one to postulate chermcals that 
may injure and destroy the former without 
seriously harrmng the latter 

The available chermcals showmg some 
effect on the neoplasbc tissues fall mto four 
general classes (c) those attacking some 
physiologically normal function still re- 
tained by the cancer cell, illustrated by 
lodme deposition by thjToid caremoma, 
(5) those altering the biochemical substrate 
of the tumor, which still retams relative 
dependence on such emironment, as the 
estrogens and androgens m mammary 
caremoma, (c) the great group of bone 
marrow-lymphoid tissue-destructive or m- 
hibitmg agents, which also influence tumors 
derived from such tissues, incluchng ure- 
thane, arsemc, benzene, and the amine 
mustards , {d) the agents which mjure the 
vascular supply of the tumors, such as the 
B prodtgiosxis polj^sacchande Further 
clarification of the mode of action of these 
compounds is important, and may well 
produce clues to more effective agents of 
the same general classes It is of consid- 
erable interest that many of the agents 
that advcusely affect some neoplasms, such 
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as arsenic, nretliane, estrogens, and roent- 
gen rays, also have carcinogenic properties 
It is to be hoped that any dissertation 
on the cliemotherapy of cancer which now 
can be vTitten will soon be of mere histori- 
cal interest Despite the seemingly un- 
prormsmg nature of tlie problem, we agree 
with Haddow (2) in closing on a note of 
optimism, with tlie full conviction that 
effective agents against neoplastic diseases 
can and will be found 

Laguna Honda Home 
San Francisco 16, Calif 
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SUMARIO 

Qumuoterapia Experimental de las Afecciones Neoplasicas 


Hay que reconocer que, hasta la fecha, 
los resultados de la qiumioterapia en el 
c^cer han sido desalentadores, atmque 
tampoco cabe negar que se va logrando al- 
giin adelanto Nadie se da cuenta mejor 
de las dificultades que los que luchan con el 
problema Quizds el mds importante a- 
poyo psicoldgico encontrado por los mvesti- 


gadores consiste en la creciente compren- 
si6n de que los tejidos neopl^icos, a pesar 
de su gradacidn de lo normal, son, en con- 
junto, suficientemente distintos de los nor- 
males para vislumbrar la posibilidad de pro- 
ducer sustanaas quimicas que lesionen y 
destruyan los pnmeros sin afectar de gra- 
vedad los dltimos 
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Los productos quimicos disponibles hoy 
dfa que muestran alghn efecto sobre los 
tejidos neopMsicos corresponden a cuatro 
clases generales (a) los que atacan alguna 
funcidn normal residual de la c61ula can- 
cerosa, siendo un ejemplo de ello los de- 
p6sitos de yodo en el carcinoma tiroideo, 
(b) los que alteran el subsuelo bioldgico 
del tumor, el cual todavia estd relativa- 
mente atemdo a dicho ambiente, como pasa 
con los estrdgenos y los andrdgenos en el 
carcinoma mamano, (c) el gran grupo de 
agentes histollticos o mhibidores de la 
mddula 6sea y el tejido hnfoideo, que tam- 
bi4n afectan los tumores denvados de 


dichos tejidos, comprendiendo uretano, 
ars^mco, benceno y las mostazas amimcas , 
(d) los agentes que lesionan el nego vas- 
cular de los tumores, tales como el poh- 
sacdndo del 5 prodigiosus El escla- 
recirmento del modo de actuar de esos 
compuestos es importante y puede hasta 
aportar claves que conduzcan al descubri- 
miento de agentes mds eficaces de las rms- 
mas clases generales Es de mter4s el 
hecho de que muchos de los agentes que 
afectan adversamente algunas neoplasias 
como son el ars^mco, el uretano, los estr6- 
genos y los rayos X, tambi6n posean propie- 
dades carcindgenas 





The Action of Steroid Hormones in Mammary Cancer* 
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E ver since Ulrich (1) and Loeser (2) 
first reported favorable changes in 
advanced mammary carcmoma follonnng 
admimstration of testosterone, interest in 
this form of treatment has been increasmg 
The pubhcations of Adair and his colleagues 
(3) have led to its widespread tnal with 
reports of vaned success (4) More re- 
cently British investigators (5) and Nath- 
anson (6) have reported favorable effects 
from estrogen therapy m certain advanced 
cases of cancer of the breast 

The importance of these observations led 
several pharmaceutical manufacturers to 
request the Therapeutic Tnals Committee 
of the Council on Pharmacy and Chetms- 
try of the Amencan Medical Association to 
mstitute a cntical clmical study of the 
effects of hormone therapy m breast cancer 
This request was made m the fall of 1946, 
but it was not until early in 1948 that the 
necessary plannmg of the mvestigation had 
been completed and a nucleus of collabo- 
ratmg clmics estabhshed It wiU be ap- 
parent, therefore, that this report cannot 
concern itself with a detailed (iiscussion of 
the results obtained m this study, since 
such reports as have become available 
to the Comimttee represent short periods 
of observation and are purely prehmmary 
The results which are to be presented must 
be considered merely indicative of trends 
not necessarily refiectmg either quanti- 
tatively or quahtatively the conclusions 
which may be denved at the end of the 
study 

At this tune it is believed that more can 
be gamed by discussing the prmciples 
underlymg the design of the study than by 
a review of the hterature or detailed com- 
ment on cases reported by those engaged 
in this project Furthermore, it would not 


be proper for one who has not personally 
observ^ed the patients to discuss in any 
detail the observ'ations of the partiapatmg 
investigators This paper may be con- 
sidered, therefore, as an mtroduction to 
future reports to be published by the 
Committee and by the individual collabora- 
tors 

A sun^ey of the problem which was pub- 
lished by the Subcommittee charged with 
supervising this project (7) clearly showed 
the questions to which answers should be 
sought in the investigation of the efficacy 
of hormone therapy m mammary cara- 
noma There seems little doubt that m 
some patients, either androgens or estro- 
gens may bnng about remarkable regres- 
sion both of bony metastases and soft- 
tissue lesions It should be noted that, in 
general, testosterone has proved more 
effective against bony metastases, and 
estrogen therapy has shown better results 
m causmg regression of soft-tissue metas- 
tases There is emdence, nevertheless, 
that testosterone can favorably influence 
soft-tissue lesions and that estrogens may 
bnng about changes m bony lesions, at 
present, however, these appear to be ex- 
ceptional responses It is equally e^^denl 
that many, rf not a majonty of patients, 
fail to respond to hormonal therapy m an 
objective manner, although varymg degrees 
of subjective relief of symptoms may be 
observ^ed From these observations, there 
arise several questions to which answers 
must be found, forming the basis of this 
study 

Bnefly, the important problems which 
may be amenable to solution m a large 
collaborative clmical study are the fol- 
lomng 

(1) What proportion of patients with 
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breast cancer and what manifestations of 
the disease will respond to hormone therapy 
with 

(o) Objective improvement? 

(b) Subjective improvement? 

(c) And under what conditions are 

these changes observed? 

(2) In cases which respond, what effect 
has therapy on 

(a) Life expectancy? 

(b) Comfort and activity? 

(3) In the case of testosterone, what is 
the imnimal effective dose and duration of 
treatment? 

(4) Among the vanous estrogens, are 
some more effective than others? 

(5) Are there any objective findings m 
the history, physical exammabon, early 
response to therapy, or pathologic char- 
actensbcs of the tumor, which will enable 
one to predict the response m a given case 
of mammary carcmoma? 

(6) What IS the underlying mechamsm 
of the acbon of these hormones on neo- 
plasbc disease ? 

It IS obvious that, if the study is of suf- 
fiaent magmtude and is contmued for a 
sufl&aent period of bme, the answers to the 
first four quesbons should be forthcommg 
automatically Whether or not answers 
to the last two can be obtamed is not now 
predictable 

The project insbtuted by the Therapeu- 
bc Trials Committee is designed to obtain 
the answers to the first fom questions just 
posed m a mmimum amount of bme and 
simultaneously to permit the participatmg 
mvesbgators to explore the problems posed 
by the last two quesbons with complete 
freedom and m any manner which they 
choose 

The success of this undertaloug depends 
almost wholly upon the competence of the 
mdividual parbapants, and we have been 
fortunate m enhstmg the collaborabon of 
fifty chmcs staffed by outstanding experts 
m the field of cancer 

In order to permit the parbapants in 
this project the maximum freedom to 


exerase their mgenmty and to explore 
without restnction the many facets of the 
problem, the Comnuttee has restricted its 
activities to those phases wherem cen- 
bahzed plannmg is necessary to ensure the 
coUecbon of data adequate m aU major 
respects for poohng To this end, there 
have been selected certain dosage schedules 
and products which all must use, and a 
scheme of uniform case reporting has been 
devised 

Since testosterone is still a costly mate- 
rial, it seems important to estabhsh the 
mmimum dosage for achievmg sabsfactory 
results Four dosage schedules have been 
selected for study 75 mg weekly, 150 mg 
weekly, 300 mg weekly, and 600 mg 
weekly, all adnumstered m three divided 
doses duimg the week Each mvesbga- 
tor uses the “standard” schedule of 300 mg 
weekly and compares it with one of the 
other schedules of his own choosmg 

In the case of the estrogens, the problem 
is not primarily one of dosage but to deter- 
mme, if possible, whether differences exist 
between the vanous compounds Di- 
ethylsblbesbol m a dosage of 15 mg daily 
has been chosen as a standard of reference 
and the mvesbgators have been asked to 
make compansons with one of the five fol- 
lowmg estrogens ethmyl esbadiol, 3 mg 
daily, estradiol dipropionate, 5 mg twice 
weekly, Premarm, 30 mg daily, dienes- 
bol, 15 mg dady, the dimethyl ether of 
diethylsblbestrol, 30 mg daily 

Because much of the evaluabon of the 
results of this study wiU have to be made on 
the basis of the reports of climcal changes, 
changes demonstrated by repeated x-ray 
exammabon, and a classificabon of the 
ongmal tumor, it is important to have the 
final evaluabon performed m a uniform 
fashion by a group of competent author- 
ibes The Subcommittee m charge of the 
project, composed of Dr Ira Nathanson, 
Chairman, Dr Willard Alien, Dr Frank 
Adair, and Dr Earl Engle, will evaluate tlie 
case reports and laboratory findmgs A 
group of pathologists, compnsmg Dr 
Howard Karsner, Dr Fred Stewart, and 
Dr Lauren Ackerman, wall classify the 
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Fig 1 Distnbution of cases admitted to the collaborative stud> 
according to age and type of therapy 


tumors from an examination of the sub- 
mitted specimens and will also evaluate 
any changes m biopsy specimens obtained 
durmg treatment or m autopsy specimens 
from cases termmatmg fatally during or 
after hormone therapy Fmally, radio- 
logic material will be evaluated by a group 
composed of Dr L Henry Garland, Dr 
Merrill C Sosman, and Dr Leo G Rigler 
All partiapatmg mvestigators report 
their cases to the Committee m a uniform 
fashion and perform certam mmimal labor- 
atory studies on each patient Through 
the co-operation of the American Registry 
of Pathology, all pathologic specimens, 
dupheates of x-ray films, and dupheates of 
case records are bemg deposited at the 
Army Institute of Pathology, which pro- 


vides a central point for review' of the ac- 
cumulated matenal by the evaluating 
groups Aside from these requirements, 
the participatmg mvestigators have com- 
plete freedom to pursue whatever studies 
appear to them to be of interest and of 
importance 

Hormones are supphed by the Comnut- 
tee through the generosity of fourteen 
pharmaceutical manufacturers m this coun- 
try and Canada * Fimds to support 
vidual investigators have been obtamed 

’ The collaborating firms are Abbott Laboratories 
Ayerst McKenna & Hamson, Ltd , 
ceutical Products Inc , Charles E Frosst Sr 
ada) Lakeside Laboratories, Inc , Rare ChemiM 
Inc Roche Oreganon, Inc Schenng Corpora^ > 
Schenng Corporation, Ltd (Canada) E R- Sqiubb 
Sons, The Upjohn Co Wallace & Tieman Products, 
Inc WTnte Laboratories Inc , IWnthrop-Steams, inc 
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from many sources, including the Commit- 
tee on Growth and The National Advisory 
Cancer Council Investigators have se- 
cured their mvn funds, ivith the Comnuttee 
merely acting informally, in some instances, 
as an advisory body to the granting agency 
Smce the first case report reached the 
Committee late in February 1Q48, more 
than 270 initial case reports have been 
received from investigators The distribu- 
tion of tliese cases by age and type of 
therapy is illustrated in Figure 1 It will 
be noted that the preponderance of cases 
treated with estrogen are m the older age 
groups , this by suggestion of the Corarmt- 
tee It seems estabhshed that estrogen 


lesion was present in 72, but regarded as 
inoperable 

The results obtained to date as a fimction 
of the duration of hormone therapy are 
given m Figures 3 and 4 Only the 94 cases 
receiving testosterone on which follow-up 
reports have been submitted are discussed 
m detail Too few estrogen- treated cases 
are available in this senes to warrant ex- 
tensive comment No attempt has been 
made to differentiate, at this time, between 
the effects of vanous estrogens AU data 
are pooled and the figures presented, there- 
fore, may be subject to considerable revi- 
sion at a later date 

For the purpose of this report, subjective 
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Fig 2 Response to testosterone in relation to previous treatment 
of primary lesion with irradiation or surgery 


therapy of menopausal or premenopausal 
women with breast cancer is a potentially 
dangerous procedure and can lead to rapid 
progression of the neoplastic process 

A pomt of importance, shown partly m 
Figure 2, is the fact that all of the cases 
admitted to the study have been judged 
by the participatmg mvestigators to be 
inoperable, and m the vast majonty of 
cases radiation therapy has been admm- 
istered sometime prior to adtmssion and 
either no further benefit was bemg obtamed 
or the lesions were so extensive as to make 
further irradiation impractical It should 
be emphasized that none of the results to 
date indicate that hormone therapy can or 
should replace surgery or radiation therapy 
wherever these forms of treatment are 
mdicated or feasible It is of mterest to 
note that of 270 cases on which uutial 
reports have been subnutted, the primary 


improvement was defined as marked relief 
of pam, usually evidenced by discontmu- 
ance or significant reduction m dosage of 
narcotics, marked increase m activity, 
particularly ambulation, or subsidence 
of complaints referable to the disease, or 
combinations of these Although many 
patients reported mcreased “well-being” 
or showed moderate gams m weight, these 
were not regarded as constituting subjec- 
tive improvement unless accompamed by 
one or more of the changes mentioned 
above 

Objective improvement was considered 
to have occurred when serial \-ray films 
showed recalcification of bony lesions or 
soft-tissue lesions disappeared or regressed 
sigmficantly 

It should be pointed out that a bone 
lesion can be demonstrated to recalcify 
and disappear under therapy, while simul- 
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Fig 3 Response of 94 testosterone treated cases 
according to duration of therapy and type of metastasis 

taneously new lesions appear or old ones 
mcrease in size Such cases were consid- 
ered as objectively unproved if the chief 
symptoms also subsided 
Figure 3 summarizes the results of testos- 
terone therapy Of the 77 cases reported 
as havmg bony metastases, 10, or 13 per 
cent, showed objective improvement after 
testosterone had been adimmstered for 
from two to twelve months Twenty-five 
cases, or 32 per cent, showed only subjective 
improvement over similar penods of time 
Thus, it can be said that prehmmar}r results 
in this small senes of cases showed a favor- 
able palhative response to testosterone in 
about 45 per cent of those treated 

In those cases with lesions m soft tissue 
only, the figures are too scattered to have 
much significance Only 17 cases are 
reported, and although the number show- 
mg objective improvement is comparable 
to that of the group havmg bony lesions, 
the number havmg subjective relief is far 
less This IS not surpnsmg, smee pam is 
an outstandmg feature of bony metastases 
and is less predommant m the soft-tissue 
lesions 

Attention is called to the mortahty 
figures, which mdicate dearly that many 
of the cases were monbund on admission 
to the study, dying withm a few weeks or 
months It should also be noted that 
objective improvement, when it occurs. 


usually does not manifest itself for at 
least three months after the treatment is 
begun If the patients dying m the first 
month of therapy are eliminated, the per- 
centage of favorable response to therapy 
IS greatly increased 

The data have also been analyzed from 
the standpoint of the relation of the re- 
sponse to the age of the patient Al- 
though, at this time, no apparent relation- 
ship exists, it should be noted that there 
is a skew distnbution of cases, more in 
the younger group receimng testosterone 
This must be taken mto account m the 
final analysis of the data Furthermore, 
the available data do not reveal any cor- 
relation between duration of the disease 
and response to testosterone therapy or be- 
tween age of the patient and the response 
to treatment The senes is too small, how- 
ever, to state that such a relationship might 
not exist 
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Fig 4 Response of 21 estrogen treated cases accord- 
ing to duration of therapy 


The figures for the results of estrogen 
therapy are presented with some hesitancy 
Data on only 21 cases have been obtained, 
too few to have any sigmficance It can 
be remarked, however, that objective 
improvement, pnncipaUy heahng of ul- 
cers, disappearance of palpable lymph 
nodes, regression of lung lesions, and de- 
crease m the size of hvers suspected of 
contaimng metastatic deposits, have been 
noted 

No comment can be made, of course, 
the effect of hormone therapy on the 
extension of life expectancy It is not 
beheved that even the most enthusiastic 
proponent of hormone therapy of breast 
cancer feels that patients with mahgnant 
lesions can be cured by this form of treat- 
ment It may be possible, however, m 
Sui table cases to prolong life and it seems 
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quite probable that many patients can be 
made comfortable and relatively happy 
dunng the greater part of the time, even 
though they die of their disease at precisely 
the time they would Iiave died had they not 
received treatment In other words, it 
seems probable that m some patients the 
hormones may be an additional palhative 
measure which may be used either when 
surgery and irradiation are not available 
or when no further benefit can be expected 
from them Certainly, at this time, there 
is nothing to mdicate that hormone therapy 
can replace the accepted methods of treat- 
ment Furthermore, this form of therapy 
is still highly expenmental and the use of 
hormones in the management of breast 
cancer, although it probably does have a 
place, IS still poorly defined 

In connection with the reportmg of the 
effect of therapy on the survival of patients 
with cancer, the Subcomnuttee on Steroids 
and Cancer is giving consideration to re- 
portmg m terms of percentage of normal 
life expectancy rather than in terms of 
arbitrary three or five year “cures ” It is 
obvious that a five-year survival m a 
woman aged sixty-five is of a different sig- 
nificance than a five-year survival in a 
woman aged thirty The age factor is of 
importance in the evaluation of results of 
cancer therapy, and it is beheved that the 
mtroduction of the factor of “life expect- 
ancy” into this evaluation will result m a 
more reahstic appraisal of the results of 
therapy 

summary 

1 A brief description of a collaborative 
study on estrogens and androgens now 
being conducted under the auspices of the 
Therapeutic Trials Committee of the 
Council on Pharmacy and Chemistry of the 
American Medical Association has been 
presented 

2 Of 77 cases of breast cancer with 
bony metastases which have received up to 
one years treatment, 45 per cent have shown 
a favorable response to testosterone ther- 
apy, although only 13 per cent have shown 
objective improvement 


3 The results of testosterone therapy 
in 17 cases of breast cancer with only soft- 
tissue lesions show a similar madence of 
objective improvement, but the degree 
of subjective response is sigmficantly lower 
than in the cases with bony metastases 

4 Of 21 patients with breast cancer 
receivmg estrogen therapy, 5 showed ob- 
jective improvement 

5 It IS to be emphasized that these 
results are purely prehmmary and will 
undoubtedly be altered as the study pro- 
gresses 

6 At this time, it is not possible to 
define the place of hormone therapy m 
breast cancer except to state that it may be 
tned when all other forms of therapy have 
been given a full and adequate trial and 
have failed Neither androgens nor estro- 
gens should be used m lieu of surgical 
measures or irradiation 
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SUMARIO 

La Accion de las Homonas Esteroideas en el Cdncer Mamano 


Esta breve resefia versa sobre el estudio 
colaborativo acerca de estrdgenos y andr6- 
genos que se lleva a cabo bajo los auspiaos 
de la Comisidn de Ensayos Terap6uticos 
del Consejo de Farmaaa y Quimica de la 
Asociacidn M6dica Amencana 

De 77 casos de edneer mamano con 
metdstasis 6seas que ban reabido hasta im 
ano de tratamiento, 45 por ciento ban re- 
velado respuesta favorable a la testostero- 
noterapia, aunque s61o 13 por aento ban 
mostrado mejoria objetiva 

El resultado de la testosteronoterapia en 
17 casos de edneer mamano con meras le- 
siones de los tejidos blandos revelan una in- 
adenaa similar de mejoria objetiva, pero 
el grado de respuesta subjetiva es sigmfica- 


tivamente raenor que en los casos con me- 
tastasis 6seas 

De 21 enfermas con edneer mamano que 
reabieron estrogenoterapia, 5 revelaron 
mejorla objetiva 

:^tos resultados son puraraente prebmi- 
nares y serdn sm duda raodificados a raedida 
que avance el estudio 

Por abora, no es posible detemnnar el 
puesto de la hormonoterapia en el edneer 
mamano, salvo para afirmar que puede pro- 
barse cuando todas las demds formas de 
terapeutica ban sido objeto de pleno y 
adecuado ensayo y ban fracasado Ni los 
andrdgenos m los estrdgenos deben ser usa- 
dos en lugar de las medidas quirdrgicas o de 
la irradiacidn 


discussion 

(Papers by Shimkin and Bierman, Van Winkle) 


Henry S Kaplan, MJD (San Francisco) 
It IS a privilege to be asked to discuss these 
interesting papers In their comprehensive pres- 
entation, Doctors Shimkin and Bierman have 
very considerately dealt with surgery and radia- 
tion therapy as well as with chemotherapy of 
neoplastic diseases It is difficult for those of us 
engaged in radiation therapy to keep pace with 
this rapidly developing field, and we all tend 
either to over-emphasize the achievements of the 
chemotherapeutic agents or, perhaps as a reaction, 
to reassert the value of radiation therapy in the 
treatment of cancer, possibly exaggerating its 
importance in the process In their sound and 
thoughtful comments, Doctor Shimkin and Doctor 
Bierman have helped to place the whole subject 
in its proper perspective 

One point for discussion is concerned with 
scientific method as apphed here It is difficult 
for us to deal with patients with the same scii < 
tific objectivity with which we can handle mu«. 
or other laboratory animals Many of the newer 


chemotherapeutic agents have not yet received 
an adequate chnical tnal and their value will not 
be fully estabhshed for some time to come Dur- 
ing this period of tnal, therefore, it is essential 
that they be employed in as objective and careful 
a way as possible AU too often, however, pres 
sure IS placed upon us as radiation therapists to 
admimster x-ray or radium treatment to patients 
with advanced malignant disease dunng the 
penod when they also are being treated with an 
experimental drug We are all aware, I am 
of the scientific pitfalls which such combined 
treatment may — and often does — lead to, and I 
should like merely to register another plea for 
withholding radiation whenever possible in such 
instances 

Secondly, we are all too prone to think of 
radiation, surgery, and chemotherapy as com- 
peting with one another in the treatment of 
malignant disease Little attention has been 
directed to the hypothesis that chemotherapeutic 
agents and radiation therapy can be combined, 
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witli advantage to the patient It is not beyond 
the realm of possibility that some of the chemo 
therapeutic agents vill find their greatest useful- 
ness as radiation sensitizers, capable of enhancing 
the response of tumors of given t} pes to effective 
doses of irradiation While this possibilit\ has 
only begun to receive experimental attention, 
it IS interesting that in a recent paper bj Irene 
Core> Diller, the combined effect of the bacterial 
polj saccharide and irradiation therap\ in a 
small group of tumor-bearing mice seemed to be 
considerabh greater than that of either agent 
alone Much ph> sical research has been done to 
improve x-rav equipment and to make possible 
the delivery of greater and greater amounts of 
radiation to the depths of the bodj In contrast 
to these technical advances, there has been little 
or no increase in our ability to alter selectively 
the radiosensitivitv of the tumors which v,e are 
called upon to treat The possibility of a selective 
and controlled chemotherapeutic alteration of 
radiosensitivit\ as a preliminary to radiation 
therapy is an extremely attractive one which 
must receive intensive stud\ in experimental 
laboratones in the near future 

Dr Van Winkle has given us a preliminary 
report on the comprehensive study being con- 
ducted by the Subcommittee on Steroids and 
Cancer I must admit that I had many mis- 
givings about this project on first hearing of it, 
but his remarks indicate that the Committee is 
well aware of the many pitfalls involved In 
future reports, it would be well to continue to 
emphasize the possible sources of error so that 
others less sophisticated in evaluation of scien- 
tific work will not be led to believe that the results 
are cut and dried 

In this connection I should like to ask Dr 
Van Winkle how the Committee proposes to study 
changes m life expectancy? To the best of my 
knowledge, there is no base-line information for 
survival time in a comparable senes of cases, and 
companson with the older data of Nathanson 
and Welch would not be suitable 

Another question that anses is the uniformity 
of the steroid preparations supplied by different 
manufacturers I am sure, however, that this 
source of error has already received considera- 
tion by the Committee 

Finally, with regard to the mechanisms by 
which these agents act, I am sure that we have all 
been puzzled at the apparent paradox that both 
male and female sex hormones may have beneficial 
effect m these cases It will be some time before 
this mystery is cleared up A partial explanation 
may he in the fact that large doses of female sex 
hormones, as Gardner and others have shown, 
reverse the usual estrogenic effects and inhibit 
the development of secondary sex characters in 
expen mental animals The action of testosterone 
IS less clear but ma\ be related to its metabolic 


effect on bone rather than to any duect effect on 
these neoplasms 

B V Low-Beer, M D (San Franasco) One 
year ago, in December 1947, at the panel dis- 
cussion of radiation therapy at the Society’s meet- 
ing in Boston, someone in the audience raised the 
question as to whether chemotherapeutic agents, 
particularly nitrogen mustard, were going to re- 
place radiation therapy in the treatment of 
Hodgkin’s disease, leukemias, and lymphomas 
The chairman. Dr Newell, and the members of 
the panel were rather hesitant to answer the 
question for two reasons First, none of the 
members had seen an appreciable number of cases 
of any one disease group which had been treated 
with chemotherapeutic agents, second, the time 
for comparative evaluation of nitrogen mustard 
and radiation therapy seemed to us to be too 
short to provide rehable conclusions You may 
recall that this was the time when enthusiastic 
articles were appearing in medical journals, and 
chemotherapy of cancer was headline news in the 
daily press 

Today Dr Shimkin has drawn upon his wide 
expenence and has given a clear analysis of the 
question which we were unable to discuss con- 
clusively a year ago I wish to commend him for 
his presentation of this subject I for one have 
been very much interested in the therapeutic value 
of nitrogen mustard compounds and I have ad- 
vocated their use to our group at hematological 
conferences at the University of California Hos 
pital in previously untreated cases of Hodgkin’s 
disease, leukemia, and lymphoma I believe that 
proper evaluation of their effectiveness is possible 
only through them primary use 

Dr Shimkin and Dr Kaplan have referred to 
the combination of mtrogen mustard and radia- 
tion therapy We have followed a few patients 
treated by this method and we have come to the 
conclusion that there is no added benefit from 
such combined treatment The problem of 
radiation dosage is difficult enough by itself, and 
combination with another type of treatment, 
about which we know even less than we do about 
ionizing radiation, seems unwarranted at this 
time At present I object to simultaneous use of 
radiation and nitrogen mustard therapy, and I 
agree with Dr Chamberlain that nitrogen mus 
tard should be used only in sj^stemic lesions, and 
not in a localized disease 

It has been stated often that nitrogen mustard 
IS a sensitizing agent to radiation and that pa- 
tients who no longer respond to radiation therapy 
will do so again after treatment with nitrogen 
mustard Apparently nitrogen mustard is a 
sjstemic cellular poison which affects all meta- 
bolic processes One may postulate that, in such 
a state of disturbed biochemical equilibrium, 
cells are more responsive to radiation In our 
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expenence, no significant increase of radiosensi- 
tivitj" has resulted from the use of nitrogen mus- 
tard in long standing, so-called '‘burned out" cases 
of Hodgkin’s disease or cutaneous lymphoma 
In conclusion I wish to say that nitrogen mustard 
as it is used at present is a very drastic thera- 
peutic agent uith an extremelj narrow safeh 
margin To those persons uho advocate ad- 
ministration of nitrogen mustard to ambulatorj 
patients, I have only one suggestion — that thc> 
once submit themselves to this treatment I 
believe that radiologists will wish to continue in a 
spirit of scientific curiosity to seek greater knowl- 
edge of any therapeutic method which mac be 
superior to ionizing radiations 

With reference to Dr Van Winkle’s eery in- 
teresting presentation, I should mention that at 
the University of California Hospital a coopera- 
tive project for the study of patients with ad- 
vanced breast cancer under estrogenic and andro- 
genic hormone therap}' has been in progress for 
two and a half years We have not yet reached a 
final conclusion, and I beheve that it will take a 
long time to do so Radiation therapy is appar- 
ently still the most important measure for the 
control, at least temporanly, of lesions in patients 
with advanced breast cancer Appropnate and 
more effectiv^e use of hormones and chemotherapy 
will come onlj'- through a better understanding of 
the site and the mode of action of these agents in 
animals and human beings 

Wilham Y Burton, M D (Portland, Ore ) The 
Division of Radiology at the University of Oregon 
Medical School represents one of the collaborating 
clinics that Dr Van Winkle mentioned Our 
dosages of testosterone have been 75 mg and 
300 mg weekly In the case of estrogens, we have 
used Diethylstilbestrol, 16 mg daily or Ljmoral 
(ethinyl estradiol), 3 mg daily Almost all of our 
patients have had radical surgery and x-ray ther- 
apy preceding the hormone treatment Our per- 
centage showing objective and subjective im- 
provement, runs somewhat higher than the over- 
all results reported by Dr Van Winkle 

I think it should be emphasized that in our 
clinic we do not use testosterone therapy for 
metastatic bone lesions until deep x ray therapy 
has been given locallj'’ and the ovaries have been 
irradiated Very often, the response to roentgen 
castration and local x-ray therapy is quite dra- 
matic, and this treatment has been used for many 
years In a certain percentage of cases, the bone 
lesions mil fill m after x ray treatment, and the 
pain mil completely disappear This group of 
patients when treated before the menopause, 
will have some mild menopausal sxmptoms, but 
not the disagreeable side effects that are seen in 
women who receive testosterone therapy The 
disagreeable side effects of hormonal therapy can 
become so sex ere that the patients will refuse the 


medication and accept the pain m preference 
In other words, the tned methods of surgery and 
irradiation should be used before resorting to 
hormones 

I think that Dr Van Winkle should be com- 
plimented on the manner in which he is co 
ordinating this study and also on the conservative 
way in which he emphasizes that the reported 
results are purely preliminary and undoubtedly 
mil be altered as the study progresses 

Henry J UUmann, M D (Santa Barbara, 
Calif ) Unfortunately I haie not the references 
here with me, but the work of Biscboff and his 
co-workers at Santa Barbara has shown that 
estrogens or androgens given to animals three or 
more times a dai mil produce three to four times 
the effect obtained when they are given less often 
For that reason, I baie been giving testosterone 
as methy 1 testosterone by mouth, 30 to GO mg , 
divided into four doses a dajq Where I have had 
results, they hai e been spectacular, just as those 
obtained by deep muscular injections of testos 
terone propionate It is much easier to take me- 
thyl testosterone b\ mouth three or four times a 
day than to come to the office for injections This 
discussion reminds me very much of our early dis- 
cussions of new methods of treatment, which 
often showed either spectacular results or none at 
all It brings back old times 

Lawrence Knox, M D (Pacific Palisades, 
Calif ) I have been impressed with the violence 
we have been doing to the human body for so 
long, and am again impressed with the extreme 
toxicitv of the materials which we are using in an 
attempt to find our way out of the woods m 
regard to neoplasms Our present tendency seems 
to be toward bigger and better and more toxic 
methods 

I would like to hax'e us think, for just a mo- 
ment, about the approach to a disease — if we can 
call cancer a disease — in which the picture is 
basically degenerative It seems to me that we 
would do well to fall back on one criterion, re 
gardless of the particular method we decide to 
use Do we have some concept of what a normal 
functioning adult body is, and should we not 
attempt in some way to follow' nature s lead in 
restoring a body which has degenerated to the 
point where it can produce a neoplasm’ Have we 
not now reached the place where we should in- 
vestigate what happens in a body before it can 
produce a cancer? 

The use of estrogens and of testosterone m 
large quantities — many times larger than the 
normal balance of the body ever requires, even to 
the point where water retention is affected — is in a 
confused state While most neoplasms occur in 
bodies that ha\ e lost the normal balance of their 
own sex hormone (diminished testosterone in the 
male and diminished estrogen m the female), we 
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further increase the disbalance by admmistenng 
testosterone to yonien and estrogens to men 
While we are doing these things, which are doubt- 
less of value because they relieve pain, I believe 
we should be seeking an answer to our problem 
I think, also, that we should ino\e in the direction 
of thinking incdicallj rather than surgically 
For mam i ears we have used Molence against the 
body 111 attempting to destroy cancer I ha\ e not 
\et reached the place where I am hopeless re- 
garding the possibilit\ of so treating the body that 
we can pre\cnt the formation of cancer or build- 
ing up its constitutional le\ el above the theoret- 
ical place where cancer can be produced 

Dr Shimkin {closing I want to thank the 
discussers of this paper for their comments and 
additions I think Dr Kaplan emphasized a very 
important point Investigations of evpenmental 
chemotherapy of cancer can be pursued ade- 
quately only through close cooperation and inti- 
mate contact with the radiologists and the sur- 
geons in whose hands the primary responsibility 
of managing patients with cancer so firmly re- 
mains It becomes impossible, however, to 
evaluate many agents for their effect on cancer if 
several types of therapy are superimposed Clear 
answ’ers can be procured only in cases whose 
management is not confused by several types of 
therapy The selection of such cases for the best 
interest of the patients and the study must be 
done in association with the radiologists and 
surgeons 

Dr Van Winkle (closing) I appreaate the 
remarks that have been made In reply to the 
two questions raised by Dr Kaplan First, in 
regard to the evaluation of life expectancy, he 
put his finger on a very difiicult problem We 
recognize the inadequacy of the past statistics 


We are approaching the problem in two ways 
We are collecting current data, and through the 
cooperation of our Bureau of Medical Economic 
Research analyzing them Competent actuarial 
figures on cancer have to be collected piecemeal, 
and I can’t say we will be successful in gettmg 
anything We also have two or three clinics 
treating alternate cases and leaving untreated the 
other cases We cannot, of course, build up a 
large senes of controls in this manner We ap- 
preciate very strongly the difficulties that exist in 
the estimation of hfe expectancy 

As to the uniformity of the hormone material 
we have the cooperation of the Food and Drug 
Administration, who will examine, or spot-check, 
batches from the various manufacturers, not only 
by chemical exammation, but by assays by the 
usual methods m rats This is done without 
knowledge of either the manufacturers or the 
consignee We wiU continue to do this in order to 
be sure that the material used is imiform With 
one exception, all of the preparations we are using 
are crystallme Premann is not, as you know 
It has a variable composition 

Finally I would like to advise caution in the 
use of these hormones They are potent ma- 
terials They may be dangerous if mishandled 
For example. Dr Nathanson has just written me 
that he is convinced that a few of his cases on 
testosterone have progressed under treatment 
Although patients feel fine and have been able to 
get out of bed and carry on normal activities, the 
lesions seem to progress somewhat faster than 
would be expected without therapy, the course 
IS suddenly down-hill and death usually occurs 
within a week or two The selection of cases for 
this type of therapy is very important, and it is 
certainly not a procedure for general utdization 
at this time nor will it be for a matter of several 
years 





Nephrography 

Experimental and Clinical Observations' 
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S INCE THE INTRODUCTION of intravenous 
urography by Swiclc and Lichtenberg 
(1-5) and the refinement of the method by 
a host of others, this procedme has become 
indispensable m the field of urologic diag- 
nosis The ongmal workers noted the 
intensification of the shadow of the renal 
parenchyma on films taken in the course 
of excretory urography, and Lichtenberg 
(3) mtroduced the term nephrography, 
but felt that msufficient contrast was pos- 
sible for this nephrographic effect to be of 
diagnostic value except in the presence of 
very gross lesions He descnbes the exper- 
iments of Lenarduzzi and Pecco, who 
performed mtravenous urography after 
hgating the ureters of ammals m order to 
mcrease the concentration of the dye in the 
renal cahces and pelvis They did not 
notice any defimte parenchymal effect 
Sgahtzer (6) observed an absence of opaa- 
fication of the parenchyma of the upper 
part of one kidney on a set of human uro- 
grams, and reported that this was appar- 
ently due to a hypernephroma in that area 
His case was proved at autopsy No 
attempt had been made, aside from exter- 
nal compression, to accentuate the paren- 
chymal effect Ravasmi (7) described 
areas of failure of opacification m cases of 
abscess and tuberculous cavity m the kid- 
ney No illustrations accompamed either 
Sgahtzer’s or Ravasmi’s report, however, so 
that theu findmgs are difficult to evaluate 
Boe m i n ghaus (8) discussed the problem 
of diagnosis by means of nephrography and 
noted that changes could sometimes be 
made out on urograms, but was very 
skeptical of the practical importance of such 
findmgs 

In 1932, Wesson and Fulmer (9) and 
Florence, Howland, and Weens (15) noted 


a marked increase in opaafication of the 
renal parenchyma when mtravenous urog- 
raphy was performed in the presence of 
acute ureteral obstruction due to stone 
Since theu description of this phenomenon, 
the so-called “spontaneous nephrogram” 
has been generally used as a secondary indi- 
cation of acute ureteral obstruction 

Helhner (10) was the first author to sum- 
marize the material available and to pub- 
lish cases indicating that nephrography 
offered prormse of specific diagnostic value 
He desenbed several factors which he felt 
would liimt or enhance the possibihties of 
nephrography as a method of diagnosing 
parenchymal lesions in the kidney These 
were (1) the satiuation of the contrast 
medium m the renal parenchyma, (2) 
the magmtude of the pathological area, 
(3) the degree of cucumscription of the 
pathology in the kidney Helhner pre- 
sented two cases of parenchymal disease 
The first was a tumor m the lower pole of 
the right kidney, beautifully demonstrated 
as an area of lessened density in the paren- 
chyma, the ureteral obstruction in this 
instance bemg due to blood clots in the 
renal pelvis and lueter His second case 
showed almost identical findmgs except 
for theu location The lesion in the second 
case proved to be a large sohtaiy cyst 
Helhner also shows several examples of 
nephrograms of normal kidneys, m which 
the renal pelvis, penpelvic fat, and blood 
vessels are clearly demarcated from the 
secretory tissue He felt that this indi- 
cated the possibihty of defimte structural 
diagnosis by means of the nephrogram 
In one of his cases, a double kidney pelvis 
and ureter were present, with a stone ob- 
structing one of the two lueters on one side 
In this case the mcrease m contrast caused 
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by the ureteral obstruction is beautifully 
brought out 

Hellrner’s work depended either on 
acadental ureteral obstruction or external 
compression He descnbes no attempt 
at internal obstruction for the puipose of 
enhanang the nephrographic effect 

Wolffe (11) descnbed cases showing mul- 
tiple small areas of decreased density within 
the ladnej’’ parenchyma on the excretory 
urogram in a case of tlirombosis of small 
branches of the renal artery These find- 
mgs were associated with a normal retro- 
grade pyelogram The illustrations in his 
article are rather poor, making his findings 
difficult to evaluate 

As far as the author has been able to 
detemune, Hickel (12, 13) was the first 
to describe a method of internally ob- 
structmg the ureter and thus accentuabng 
the nephrographic effect of excretory urog- 
raphy His method involves inserting 
a catheter into the ureter and cormectmg 
this catheter to a reservoir of flu d m such 
a manner that a constant hydrostatic 
pressure on the kidney pelvis is maintained 
He has been able to produce a number of 
excellent normal nephrograms by this 
method, but has not yet pubhshed any 
pathological matenal 

Weens and Florence (14) were the first 
to pubhsh an account of a simple method 
of nephrography by means of ureteral 
obstruction At the time their work was 
pubhshed, the author had mdependently 
developed and was then usmg a very similar 
procedure The method of Weens and 
Florence consists of the mtroduction of a 
Dourmaskm catheter mto the ureter and 
inflation of the dilating bag with 0 5 c c 
of mercurv FoUowmg this, they make 
mtravenous urograms usmg 30 to 35 c c of 
35 per cent diodrast They describe their 
findings m 8 patients, m 6 of whom nor- 
mal kidneys were demonstrated and m 2 
hydronephrosis They have pubhshed no 
instances of parenchymal pathology 

The experience of all investigators mdi- 
cates that the crux of the problem of 
nephrography as a diagnostic method hes 
m the possibihtv of obtaimng sufficient 


contrast on the nephrogram between nor- 
mal and pathologic tissue so that diagnoses 
may be made with reasonable assurance 
The problem of overlymg shadows of the 
bowel IS, of course, of much greater impor- 
tance in nephrography than in those pro- 
cedures where the attempt is made to out- 
Ime only those structures distal to the 
coUectmg tubules It appears that until 
someone develops a better method of elim- 
inating these superimposed shadows, a cer- 
tain number of failures must be expected 
Body-section roentgenography of the kid- 
neys in conjunction with mtravenous urog- 
raphy and ureteral obstruction offers a 
promise of defimte value m this respect, but 
has not as yet been adequately mvesti- 
gated 

AN EXPERIMENTAL APPROACH TO THE 
PROBLEM OF NEPHROGRAPHY 

The present study was undertaken in 
an effort to determine whether nephrog- 
raphy deserves a defimte place in our 
diagnostic armamentanum or whether 
demonstration of lesions on a nephrogram 
should be considered merely as an occas- 
ional phenomenon of httle value It 
seemed fairly obvious that the size of the 
lesion which rmght be demonstrated, its 
shape, and demarcation from the surround- 
mg normal tissue would be of primary im- 
portance It was therefore decided to 
produce artifiaally vanous lesions in the 
kidneys of dogs and to see how weU these 
could be demonstrated on nephrograms 

The methods used in producmg lesions 
in dog kidneys were infarction by means of 
artenal hgation, excision of small portions 
of the kidney parenchyma, mjection of 
necrobzmg solufaons mto the kidney paren- 
chyma, and destruction of portions of the 
kidney by limited transmission of electnc 
current The method of infarction caused 
a very useful lesion, an example of which 
will be descnbed later in this paper This 
method was abandoned, however, because 
it was found to be techmcally impossible 
to cause an infarct mvolvmg less than one- 
ttnrd of the kidney Surgical excision 
proved to be unsatisfactory because of 
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Fig 1 Bilateral nephrogram in a normal dog 


technical difficulties which made a lesion of 
appropnate size almost impossible of 
achievement The in] ection of f oreign body 
suspensions and necrotizing solutions, such 
as phenol, was also imsatisfactory, be- 
cause of the pecuhar physical nature of kid- 
ney tissue 

The method finally developed, which so 
far appears to be highly satisfactory m all 
respects, involves the passage of an electric 
current through the kidney tissue in such 
a way as to cause himted areas of devital- 
ization This is done by mserting two fine 
straight needles through the kidney in 
such a way that they are parallel and at a 
distance from each other equal to the size 
of the lesion desired A imipolar current 
of 10 ma from a battery source is then 
passed through the tissue between the 
needles for about five mmutes This pro- 
cedure IS accomphshed through an abdom- 
inal mcision and the dog is allowed to re- 
cover After the abdominal wound is 
healed, reoperation is done, with small 
flank incisions and the ureters are exposed 



Fig 2 Nephrogram of right kidne> m a dog 
Large infarct at upper pole shows area of decreased 
density (arrous) 

Fig 3 Photograph of the kidney shown by nephrog- 
raphy in Fig 2 Note the close correlation of the 
gross anatomy of the infarct ivith the nephrogram 

retropentoneally Loose ligatures are 
looped about each ureter and brought out 
through the skm of the flank, and the flank 
incisions are closed The ligatures are 
then tied tightly on the skin to obstruct 
the ureters and mtravenous urography is 
performed The procedure of leading the 
ligatures out through the skin makes it 
possible to restore the contmmty of the 
ureter without reoperation The ureters 
were approached retropentoneally to avoid 
the pneumopentoneum associated with 
laparotomy, which caused confusmg shad- 
ows on the nephrograms It has been 
found that it is necessary to wait for some 
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tune to allow the renal pelvis and ureter 
above the ligature to fill with urine so 
that the dye will be held back in the kidney 
parenchyma as the kidneys remove it from 
the blood After some expenmentation, it 
n as found that about fifteen mmutes should 
be allowed to elapse between the time of 
ureteral ligation and intravenous adminis- 
tration of the dye In the making of the 
films reproduced m this paper, 12 to 15 c c 
of 35 per cent diodrast was used on me- 
dium-sized dogs 

Resiills til Animal Experiments Figure 
1 shows the kidneys of a nonnal dog 
clearly brought out by means of neph- 
rography This case is included as a normal 
for comparison The dog had no lesions 
in the kidney 

Figure 2 IS a nephrogram made on a dog 
following the production of a large infarct 
at the upper pole of the right kidney It 
will be noted that the kidney outline is lost 
and there is failure of opaafication in this 
area Figure 3 is a photograph of the 
excised right kidney showing the lesion 
demonstrated in Figure 2 

Figure 4 IS a left-sided nephrogram in a 
dog showing two wedge-shaped areas of 
decreased density m the kidney paren- 
chyma These areas of non-functiomng 
tissue were caused by the electrical method 
described above Figure 5 is a photo- 
graph of the left kidney after removal, 
showmg the lesions which were demon- 
strated by nephrography in Figure 4 The 
close correlation between the gross patho- 
logical anatomy and the nephrogram is 
clearly apparent 

Discussion It appears reasonable to 
conclude from the above findings that 
lesions of the kidney parenchyma which do 
not involve or deform the renal cahces and 
pelvis can be adequately demonstrated by 
means of nephrography These results, 
however, cannot be accepted as indicating 
any consistency or reliability for the 
method, smce not a sufficient number of 
cases has been examined to allow for any 
conclusions on this problem The fact that 
small lesions have been demonstrated, 
how^ever, does warrant further chnical and 
experimental investigation of the method 
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Fig 4 Nephrogram m a dog after fulguration of 
segments of the left kidney Note defects in shadow 
(arrows) mdicating non-functiomng areas 
Fig 6 Photograph of kidney shown by nephrog- 
raphy in Figure 4 Note scars which produced defects 
m nephrogram 

A METHOD OF NEPHROGRAPHY IN HUMAN 
SUBJECTS 

Reference has been made m the first part 
of this paper to the work of Florence and 
Howland (15), Wesson and Fulmer (9), 
and Hickel (12, 13) It has also been noted 
that Weens and Florence (14) reported a 
method of human nephrography \nrtually 
identical with that of the present author, 
although mdependently developed 

In the nephrograms made on human sub- 
jects in the course of this study, a catheter 
has been developed with the assistance of 
Dr John Wild of the Department of 
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soft rubber urethral catheter is tied over 
that end This apparatus has been found 
to be cheap, readily available, and capable 
of accurate reproduction 

In practice, the patient is prepared for 
intravenous urography and cystoscopy 
and the occlusive catheter is introduced so 
that the tip lies in the abdominal portion 
of the ureter The latex sheath is then 
distended A\uth 0 5 c c of skiodan After 
a wait of fifteen or twenty mmutes to 
allow the development of smtable urmary 
back-pressure in the pehns and upper ure- 
ter, 20 c c of 35 per cent diodrast or neo- 
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Fig '8 Roentgenogram of the renal area Occlusive 
bag with 2 c c fluid seen in lower right ureter 


lopax is admimstered intravenously Films 
of the urmary tract are then made at five-, 
ten-, and twenty-minute intervals after 
mjection, although in the exceptional case 
films up to forty- or fifty-mmute intervals 
may be desuable 

In some of the earlier cases, as much as 
1 5 c c of hqmd was used m the occluding 
sheath, and several of these patients experi- 
enced rather severe renal colic Smce 
only 0 5 c c of hqmd has been used m the 
sac, however, pam has not been severe, 
nor have there been any reactions which 
were felt to be a contramication to the pro- 
cedure 

Figiue 6 IS a roentgenogram of the kid- 


r- 





Fig 9 Retrograde pyelogram, same case as Fig 8 
showing deformity of supenor major calyx 


ney area in a patient m whom the kidney 
outlines were well made out Figure 7 
shows bilateral nephrograms on this same 
patient The marked opacification of the 
kidney parenchyma as well as an excellent 
pyelogram is demonstrated No evidence 
of disease could be discovered on these 
films 

Figure S shows another case in which the 
kidneys are well made out on the plain 
film The occlusive bag can be seen m the 
right lower ureter (In this case 2 c c of 
hqmd was used m the bag ) Figure 9 
is a retrograde pyelogram showmg marked 
flattening and widenmg of the supenor 
major calyx of the nght kidney, which was 
presumed to be due to either a tumor or a 
cyst Nephrography was done in this 
case and the result is shown in Figure 10 
The widened and flattened supenor major 
calyx IS famtly shown, and the greater part 
of the kidney parenchyma is densely 
opaafied In the Aucmity of the pelvic 
deforrmty, however, there is a large area of 
failure of opacification, demonstrating the 
presence of a non-functiomng mass within 
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Fig 10 Nephrogram in the case shonn in Figs 
8 and 9 A non functioning area corresponding to the 
caliceal deformity is indicated by the low density of the 
shadow in this segment (arrows) 

the kidney parenchyma at this point The 
penpelvic fat and blood vessels are also 
differentiated from the functiorung kidney 
m this film 

DISCUSSION 

The findings described in the above-men- 
tioned animal and human subjects mdicate 
that nephrography offers defimte possi- 
bihties as a useful method for demonstratmg 
circumscnbed lesions ivithm the kidney 
parenchyma before these lesions have at- 
tamed sufficient size to cause cahceal and 
pelvic deformities It thus offers an op- 
portumty for diagnosing kidney tumors 
and other space-occupying lesions at a 
much earlier stage in their development 
than has hitherto been possible As noted 
in the section on the animal experiments, 
the method must be considered as unproved 
because of the small amount of material 
for evaluation thus far available It is felt 
that the best climcal apphcation at the 
present is m cases of unexplamed umlateral 


hematuna or in any case in which a renal 
tumor IS suspected and pyelography gives 
negative results Our expenence, though 
meager, appears to show that there are no 
contraindications to the procedure other 
than those applying to intravenous urog- 
raphy in general 

CONCLUSIONS 

1 A method is described by means of 
which the value of nephrography may 
be determined in the expenmental animal 

2 Representative cases in which this 
method has been used are presented 

3 The feasibility of demonstratmg 
masses of non-functioning tissue vnthin the 
kidney by means of nephrography has been 
demonstrated 

4 A simple method of nephrography 
m the human subject, with the aid of 
a specially developed catheter, is presented, 
and representative cases are given 

Great Falls Clinic 
Great Falls Montana 
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SUMARIO 

Nefrograffa Observaciones Expenmentales y CHmeas 


Los expenmentos en ammales y observa- 
aones en sujetos humanos, aqui desentos, 
mdican que la nefrografla ofrece posibili- 
dades bien definidas de constituir un 
m6todo util para revelar las lesiones cir- 
cunsentas del par6nquuna renal antes de 
aleanzar tamano suiiciente para ocasionar 
deforrmdades de los cdlices y pelvis, ofre- 
aendo asi la oportumdad de diagnosticar 
nefromas y otras lesiones invasoras mucho 
antes de lo que ha sido posible hasta ahora 
En los sujetos humanos se llev6 a cabo el 
procedinuento con la ayuda de un cat6ter 
oclusivo especial provisto de una delgada 
vaina de latex El cat^ter es mtroduado 
de modo que su extreme quede en la por- 
ci6n abdommal del ureter, distendi^ndose 
entonces la vama de latex con 0 5 cc de 


skioddn Despu6s de una espera de 15 6 
20 mmutos para dejar formarse retropre- 
si6n urmana adecuada en la pelvis renal y 
porcidn superior del ureter, se myectan 
endovenosamente 20 cc diodrasto o neoyo- 
pax al 35 por ciento, y se toman radio- 
grafias a plazos de cinco, diez y vemte mi- 
nutos Seghn parece, no hay mds contra- 
mdicaciones a este procedinuento que las 
aphcables en general a la urografia intra- 
venosa 

Debido al poco material dispomble, hay 
que considerar la t6cmca todavla como ex- 
penmental Parece que la mejor aphea- 
a6n clhuca por ahora es en casos de hema- 
turia umlateral mexpheada y en aquellos 
en que se sospecha tumor renal y la pielo- 
grafia resulta negativa 





Roentgen Examination of the Hip in Legg-Perthes' Disease' 

ERNEST H BETTMAN, M D , and ROBERT S SIFFERT, M D 


A lthough the pathogenesis of Calve- 
Legg-Perthes’ disease is still un- 
solved, the radiographic appearance of the 
involved femoral capital epiphysis and 
metaphysis has been rather thoroughly 
described The most complete discussion 
of x-ray changes is that of Brailsford (1), 
who recognized the disease as being self- 
hmited in nature The aseptically necrot- 
ic bone of the femoral capital epiphysis 
IS soon mvaded by granulation tissue 
Dunng this stage of creeping substitution, 
where the dead bone is replaced by viable 
bone, the areas involved become relatively 
porotic, due to the marked vascularity and 
the abundance of granulation tissue The 
epiphysis, therefore, is relatively plastic 
and vulnerable to the deformmg effects of 
pressure In addition, the trabeculae of 
necrotic bone have been shown to be more 
friable than those of hvmg bone (2) Al- 
though the treatment has been modified by 
many, the pnncipal concept has been a 
non-weight-beanng regime to avoid pres- 
sure on the epiphysis This is vanously 
accomphshed by traction, Perthes’ shng, 
plaster, cahper brace, bed-rest, etc , until 
x-ray exammation reveals adequate recon- 
stitution of the femoral head 

Accordmg to Brailsford, the plastic 
phase extends from the third month of 
the disease until complete consohdation 
has been accomphshed, at about the end 
of the fourth year after the onset of the 
process The roentgen changes dunng this 
penod are consistent with the pathological 
findings of replacement of necrotic bone, 
and are charactenzed prmapally by den- 
sity, fragmentation, porosis, and recon- 
stitution It is clear to see, then, that 
practically the entue natural history of the 
disease is represented by the plastic phase, 
and that the outstanding cntena of its 
progress are the roentgen findings 



Fig 1 Roentgenogram of the left hip in a 16-year- 
old male who had Perthes’ disease at the age of eight 
At that time he was treated for si\ weeks in plaster 
and for four nceks on crutches, following which he was 
permitted unlimited weight bearing The roentgeno- 
gram demonstrates the severe degree of deformity that 
results from w eight-beanng dunng the plastic phase of 
the disease 

It is the purpose of this report to em- 
phasize the need for more careful evalua- 
tion of roentgenograms of the hip dunng 
the course of this disease, in order to avoid 
premature arthntic changes m early adult 
hfe (Fig 1) It is not a lack of knowledge 
or difficulty m recogmtion of the early 
changes of Perthes’ disease that leads to a 
misinterpretation of the roentgenograms 
It IS, rather, an incomplete roentgen exam- 
mation that veils the charactenstic find- 
mgs The routme examination of the hip 
consists of an anteroposterior view and a 
lateral view The latter is frequently 
unsatisfactory, or even impossible, due to 
the techmcal difficulties incident to the 
marked limitation of motion, especially 
durmg the early phases of the disease It 
can be clearly shown that unless the fem- 
oral capital epiphysis is viewed m many 
projections, large defects of the femoral 
head and metaphysis can be overlooked 


'From the Blythedale Home \ alhalla N Y 
V Services of Robert K Lippmann, M D 


and the Orthopedic Service of Mount Sinai Hospital, New York 
Accepted for publication in September 1948 


548 



Vol 63 


Roc^tgen E\amin-ation of Hip in Legg-Perthes’ Disease 


549 



Fig 2 Roentgenograms of an adult femur fashioned so that the upper hemisphere of the head represents the 
femoral capital epiphysis Tlie hemisphere was sectioned in quadrants, and the anteromedial quadrant was 
remowd A Plane I, anteropostenor view, show's that, although the contour of the epiphysis is apparently 
normal, the absence of the anteromedial quadrant is discermble by a difference in density between the medial 
and lateral halves B Plane II, internal rotation, demonstrates the defect caused by the removal of the 
quadrant, seen in profile C Plane III, external rotation, shows complete veiling of the absence of the 
quadrant because of the overlapping of normal bone This clearly demonstrates that a defect as large as one- 
fourth of the capital epiphysis might easdy be overlooked on certain projections, whereas it is clearly seen 
on other projections Exact anatomical localization of the defect is obvious, since it occupies a medial position 
on view A (anteropostenor), and is seen on profile medially on internal rotation (view B) If (B) and (C) 
were rex ersed so that the defect were seen on profile in external rotation, the absent quadrant would be in the 
posteromedial position This pnnciple can be appbed to defects in any portion of the epiphysis 



Fig 3 Roentgenograms of the hip of a patient with Perthes’ disease, demonstrating flattemng with 
slight motthng on the anteropostenoi view (A), with a large defect m the epiphysis seen clearly only on in- 
ternal rotation (B) 


The upper portion of an adult femoral 
head was sectioned into quadrants and 
roentgenograms were obtamed m various 
projections It was designed to represent 
the relative size and location of the femoral 
capital epiphysis With a complete quad- 
rant removed, it was often difficult or 
impossible to detemune its absence in 


certain views, dependmg upon which quad- 
rant was removed, due to overlapping of 
normal bone Its absence became evident 
only when internal rotation and external 
rotation views were exanuned and com- 
pared to the routme projections (Fig 2) 
This report is based upon x-ray examine - 
tion of over 40 cases of Legg- Perthes’ 
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could easily be anatomically localized and 
followed for their entire life history 

For routine examination of the hip a 
standard “four-plane” study has been 
adopted This includes an anteropostenor 
projection of the entire pelvis, including 
both hips simultaneously in the positions 

Plane I Neutral 
Plane II Internal rotation 
Plane III External rotation 
Plane IV Lateral 






I 


* •i'v 


v/ii 


Fig 4 Roentgenograms of the hip of a patient with 
Perthes’ disease demonstrating diffuse motthng of the 
epiphysis on the routine anteropostenor view (A), i\ith 
the charactenstic lesion ( sequestrum type") clearly 
seen only on mtemal rotation (B) 






disease All but a few were studied by 
means of multiple views m an attempt to 
standardize a techmc that would simply and 
adequately reveal changes in all parts of the 
femoral capital epiphysis It was soon 
found that, not only did a better picture 
of the architectural changes m the head 
present itself, but lesions could be iden- 
tified that were not suspected on routme 
\news By comparmg sitmlar views during 
the course of the disease, individual lesions 



Fig 6 Roentgenograms of the hip of a patien 
Perthes’ disease motthng and irregulantj o _ 
head seen on the anteropostenor view (A), mth a 
nite defect seen clearly only on internal rotation t ^ 
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A fifth view, abduction in internal rotation, 
may occasionally be taken as a further aid 
in localizing or demonstrating lesions of 
tlie posterior aspect of tlie head Stereo- 
scopic examination may be of value in con- 
fusing cases mtli multiple lesions, where 
more detailed information is desired Rou- 
tine stereoscopic views have the disad- 
vantage of difficulty in comparing serial 
films Once the principal lesion or lesions 
have been locahzcd and identified most 
dearly in a particular view, that view alone 
may be taken for routine check-up The 
four-plane views may be included for inter- 
val examination onl 5 ^ to study less marked 
changes or the appearance of newly in- 
voh ed areas in other parts of the head and 
metaphysis 

Since the four-plane routine involves the 
pnnciple of rotation of the femoral capital 
epiphysis about a central axis, m addition 
to a lateral projection, any one area will be 
thnce visualized, namely, in its neutral 
position (Plane I, anteropostenor), mter- 
nally rotated (Plane II), and externally 
rotated (Plane III) (Fig 2) Not only 
does this permit examination of areas that 
might be overlooked because of overlapping 
of normal bone m any one projection, but 
It often permits exact anatonucal locahza- 
tion of lesions m the epiphysis, dependmg 
upon their appearance m the various views 


(Figs 3, 4, 5) This method can be of 
use in other types of hip disease where 
serial check-ups of localized lesions are 
necessary 

SUMMARY 

Since the diagnosis of Legg-Perthes’ 
disease and the chmcal management of the 
case depend almost completely upon the 
appearance and the progress of x-ray 
changes, it is felt that more detailed and 
complete roentgenologic studies are mdi- 
cated It can be clearly demonstrated that 
large defects m the femoral capital epiphy- 
sis can be overlooked on routine views, and 
thereby jeopardize the possibihty of a 
well functiomng hip by decisions for too 
early weight-beanng It is suggested that 
more careful roentgen exanunation be per- 
formed routmely in cases of Legg-Perthes’ 
disease, preferably employmg the “four- 
plane” method outlmed herein 
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SUMARIO 

Examen Roentgenoldgico de la Cadera en la Eofermedad de Legg-Perthes 


Dado que el diagndstico de la enfermedad 
de Legg-Perthes y la atencidn cKmca del 
caso se basan casi completamente en el 
aspecto y la evolucidn de las alteraciones 
roentgenoldgicas, parece que se hallan indi- 
cados estudios radioldgieos mds detallados 
y completos 

En las vistas anteropostenores y laterales 
comentes pueden pasarse por alto grandes 
deformaciones de las eplfisis de la cabeza 
del fdmur, por lo cual se sugiere la adop- 


ci6n de ima tdcmca de examen en “cuatro 
pianos” 

Plano I Neutral 
Plano II Rotaadn interna 
Plano III Rotacidn externa 
Plano IV Lateral 

Si se necesita para mds ayuda en la loca- 
lizaadn o demostracidn de lesiones de la cara 
posterior de la cabeza, puede tomarse otra 
\asta, la V, en abduccidn en rotacidn in- 
terna 



Sodium Tetraiodophthalicfluorescein 

for Intravenous Ciiolecystograpliy’ 

MARCUS J SMITH, M D , and GEORGE E MOORE, M D 


A new drug, sodium tetraiodophthalic- 
fiuorescein,* has been utilized for 
intravenous cholecystography m 25 pa- 
tients, showing certam advantages wtuch 
prompt this report 

Fluorescem and its derivatives were uti- 
hzed at the University of Minnesota Hos- 
pitals by Moore (1) in attempts to produce 
fluorescence m mahgnant tissue Intro- 
duction of iodine into the phthahc portion 
of fluorescem produced a drug concentrated 
by the gallbladder and visible roentgeno- 
graphically 

The chermstry of this compound has 
been reviewed m a previous pubhcation 
Bnefly, fluorescem is closely related to 
phenolphthalem, and, by lodmatmg the 
phthahc rmg, compounds are obtained that 
retain their fluorescence, have great solu- 
bihty, and are low m toxiaty as compared 
to fluorescem denvatives obtamed by 
lodination of the resorcmol fraction Of 
the compounds produced, the tetraiodo- 
phthahc compound has the greatest ad- 
vantage m these respects This compound 
contains 55 2 per cent lodme by weight, and 
has been made up m a 10 per cent solution 
m distiUed water The average adult dose 
has been about 2 to 3 gm , although quan- 
tities up to 10 gm have been given without 
deleterious effects After prehmmary tnals 
with slow admimstration, the final method 
worked out consisted of rapid mtravenous 
mjection (two to three minutes) of 20 c c , 
or more, of the drug (2 gm or more) , though 
as httle as 1 6 gm produced good gall- 
bladder shadows m two cases A dosage 
schedule of 40 mg per kilogram of body 
weight is satisfactory The only prepara- 
tion for the procedure was the omission of 
breakfast m the mormng The patient 
then was sent to the x-ray department, 


where the drug was adrmnistered, and films 
of the gallbladder region were obtamed 
two hours later The usual techmcs were 
emplo3''ed, mcludmg a fatty meal and the 
use of pitressm or cleansmg enemas if 
necessary 

The choice of two hours as optimum for 
gallbladder concentration was based on 
subjective study of films obtamed on dif- 
ferent indiwduals from five mmutes to 
thirty-six hours after injection (Fig 1), 
and upon studies of radioactive duodo- 
fluorescem I'hich showed rapid m- 

crease in counts over the gallbladder region, 
as recorded by a Geiger-Muller counter, 
fort}’’-five imnutes after mjection 

RESULTS 

Good or excellent visualization was ob- 
tamed m 13 of the 25 patients studied (50 
per cent), poor wsuahzation in 6 (25 per 
cent), and non-wsuahzation m 6 (25 per 
cent) Causes of non-xnsuahzation were 
msuflSaent dye (2 cases), absence of gall- 
bladder (1 case), biliary atresia (1 case), and 
disease of the gallbladder (2 cases) 

In 7 of these patients Pnodax studies 
were done Gallbladder densities were 
substantially equal Two cases showed 
non- visualization with both methods Two 
gallbladders were visuahzed with fluores- 
cem and not with Pnodax, failure with the 
oral dye bemg due to pylonc obstruction 
In 2 cases a comparison ivith oral tetraiodo- 
phenolphthalem studies was obtamed, the 
gallbladder shadows were about similar m 
densit)'- (Fig 2) 

TOXICITY 

All patients were tmted a hght pmk, the 
color remammg for about twelve to eighteen 
hours The ongmal compound used caused 
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Fig 1 A Gallbladder shadow thirty minutes after intravenous injection of 5 gm of sodium 
lodophthahcfluorescein B After one hour C After one and one half hours D After two 
E After four hours F After eight hours 
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Fig 2 A Cholecystogram obtained with oral administration of tetraiodophcnolphthalein in 1944 
(single dose) B Gallbladder shadow m same patient two and one half hours after rapid intravenous 
injection of 2 gm of sodium tetraiodophthalicfiuorcsccin m 1948 


nausea and severe intestinal contractions, 
but with the purified samples later em- 
ployed, nausea occurred m only 2 patients 
No vomiting or diarrhea was produced 
Three patients who received large amounts 
of dye (9-10 gm ) over a long penod had 
acute thrombophlebitis of the vems proxi- 
mal to the injection site After a change 
m the pa of the solution, this comphcation 
was not experienced In 2 patients there 
was infiltration of the solution mto the sub- 
cutaneous tissues, but only transient local 
pain and redness developed 

CONCLUSION 

Sodium tetraiodophthahcfluorescem in 
doses of approximately 40 mg per kilo- 
gram admmistered by rapid mtravenous 
mjection produces contrast visuahzation of 


the gallbladder in one or more hours The 
optimum time of visualization is between 
two and three hours Toxicity has been 
mmimal, all patients have been tinted a 
light flesh-pmk color for eighteen to twenty- 
four hours 

Our expenence as yet is insufficient to 
recommend general use of this compound 
The results however, are sufficiently prom- 
ismg to justify further mvestigation 
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SUMARIO 

La Tetrayodoftahcofluoresceina Sddica para la Colecistografia Intravenosa 


La tetrayodoftahcofluoresceina sddica a 
dosis de unos 40 mg por kilogramo de peso 
vivo, admimstrada en rdpida inyeccidn 
endovenosa, produce en una o mds horas 
visuahzacidn de contraste de la vesicula 
biliar El tiempo dptimo de visuahzacidn 
es entre dos y tres horas. La toxicidad ha 


sido minima, todos los enfermos han mos- 
trado un tmte rosado-edmeo claro por es- 
pacio de dieciocho a vemticuatro horas 
La expenencia con este compuesto es 
msuficiente para recomendarlo para empleo 
general, pero los resultados, por lo promete- 
dores, justifican nuevas mvestigaciones 



Cholecystocolic Fistula' 

RICHARD H MARSHAK, M A , M D , and WILLIAM HENKIN, M D 
New York, N Y 


’ I "'HE RADIOGRAPHIC demonstration of 
cholecystocolic fistula is uncommon 
Peter Paw and Diemer Broeck (3) in 
1514 described two cases of congemtal 
abnormal insertions of the gallbladder into 
the colon Theirs was probably the ear- 
hest description of cholecystocolic fistula 
The operative discover}'' of cholecystocolic 
fistula became more frequent toward the 
end of the mneteenth century Through 
1SS5 Murchison (10) was able to find the 
records of 9 cases, m b of which there was 
a caranoma of the gallbladder Cour- 
voisier (3), in a survey of the world litera- 
ture up to 1890, found 490 cases of mtemal 
and external biliary fistulae, of which 39 
were cholecystocolic In 1925 Judd and 
Burden (6) reported 25 surgically proved 
cholecystocohc fistulae m a senes of 153 
cases of mtemal biliary fistulae Bernhard 
(1) analyzed the results of 6,254 operations 
on the gallbladder, and found 109 mtemal 
bihary fistulae of which 36 were between 
the gallbladder and the colon 

ETIOLOGY 

The majonty of cases of cholecystocohc 
fistulae are associated with cholelithiasis, 
cholecystocohc adhesions, and ulceration 
of the gallbladder wall by a gallstone with 
perforation of the colon Courvoisier (3) 
noted stones m the biliary system m 27 
of his 39 collected cases of cholecystocohc 
fistula and observed that the stones may 
have passed through the fistula and into the 
large bowel in the remairung 12 cases 
Gallstones in the gallbladder or bile ducts 
were found in 121 of the 153 cases of 
mtemal bihary fistulae reported by Judd 
and Burden (6), and m 92 of the 109 cases 
of internal bihary fistulae reported by 
B emhar d ( 1 ) It would thus seem that the 
most common etiology for this type of 


fistula IS infection, with stones, and that 
primary carcinoma of the gallbladder is an 
uncommon producing factor 

DIAGNOSIS 

The chmcal diagnosis of cholecystocohc 
fistula is rarely made Prior to the advent 
of radiology, its discovery was usually at 
the operating table or at autopsy Re- 
cently accidental radiologic demonstration, 
by bamim meal or banum enema, of a 
fistulous commumcation between the colon 
and the gallbladder has permitted the 
accurate preoperative diagnosis of cholecys- 
tocohc fistula m a small number of cases 
One of the first cases diagnosed preopera- 
tively was included in a paper by Judd and 
Btuden (6), but no details of the case 
history were given, nor did reproductions 
of roentgenograms accompany the report 
Since that time, 12 cases of cholecysto- 
cohc fistula demonstrated by banum enema 
have been reported (2, 4, 5, 6, 8, 11, 14, 
15, and 16) Three of the above cases 
(5, 8, and 11) were examined m addition 
with the aidof the banum meal, ml of these 
(11) a fistula was demonstrated but m the 
other 2 no fistulous tract was observed 
Stevenson and Sherwood (15) emphasize 
the importance of sudden rehef of nght 
upper quadrant pain as evidence of the 
probable tune of establishment of the 
internal bihary fistula In all of the 
reported cases there was a history of many 
years duration In 3 patients a severe 
attack of right upper quadrant pain pre- 
ceded the investigation which revealed the 
fistula Air was demonstrated in the bih- 
ary system in two cases (2, 15) 

OPERATIVE FINDINGS AKTD PROGNOSIS 

At operation the gallbladder is generally 
small and buried m a mass of dense adhe- 


1 From the Department of Radiology, Mount Smai Hospital, Service of Dr Alarcv L Sussmam Accepted for 
publication m November 1948 
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Figs 1 and 2 Case I Barium enema study revealing a free flou of barium from the rectum to the hepatic 
flexure At the latter point the banura passes through a fistulous tract into a contracted gallbladder and then 
into a dilated common duct There is a filling defect at the termination of the common duct which contained 
grumous infected material but no calculi Fig 2 (right) is a magnification of the fetulous area shoivn m Fig 1 


sions Stones are usually present The 
demonstration of the fistulous tract may 
be extremely difficult and in many cases it 
cannot be located The portion of the 
colon which is mvolved is invanably the 
hepatic flexure or the proximal transverse 
segment Cholangitis of any seventy is 
not a common finding, and is not reported 
with greater frequency foUowmg the dem- 
onstration of the fistulous tract by means of 
the banum enema 

No statistics are available to mdicate 
in what manner the presence of a chole- 
cystocohc fistula alters the prognosis of a 
pre-existing chrome cholecystitis Judd 
and Burden (6) reported 16 deaths in their 
senes of 153 internal bihary fistulae of all 
types, a mortality of 10 5 per cent The 
mortality rate m the same mstitution, at 
the same time, for uncompheated cholecys- 
tectomies was about 1 per cent Bern- 
hard (1) reported 9 deaths in his senes of 
109 cases of mtemal biliary fistulae of all 
types, a mortahty rate of 8 3 per cent 


Surgery was refused by 7 patients m the 
senes m whom the cholecystocohc fistula 
was demonstrated by means of the banum 
enema In 5 of these patients there was 
considerable gradual spontaneous improve- 
ment or complete rehef of symptoms In 
2 cases no follow-up was available It 
would seem that surgery is not essential 
once the condition has been diagnosed 

CASE REPORTS 

Case 1 B L , a 60-> ear-old married female, first 
expenenced pain in the nght upper quadrant ra 
diatmg to the nght shoulder, in 1932 The gall- 
bladder was not demonstrable by oral cholecj’Stog 
raphy In 1938, after several attacks of pain, 
operation was recommended but refused The 
patient was well until 1940, when she expenenced 
another severe attack of upper abdotmnal pain 
requinng opiates for rehef Manv similar attacks 
followed Seven weeks pnor to hospital admission 
she had passed black stools for one week, at the 
end of which tune she fainted Two transfusions 
were administered at home, and after another week 
the stools were guaiac-negative A presumptive 
diagnosis of duodenal ulcer was made, but a gastro 
intestinal senes performed elsewhere revealed 
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no evidence of anv' abnonimlitv V banuiii enema 
examination was reported ns showing a polyp m the 
proximal transverse colon 
Physical examination at onr institution, four weeks 
after tlie hemorrhage, showed the patient to bi 
fairh well developed, well nounshed, and not 
jaundiced The findings were essentially negative, 
except for moderate tendeniess in the nght upper 
quadrant Laboratorv findings were hemoglobin 
80 per cent, white cells 14,000, unne negative 
sedimentation rate moderateh increased (30) 



Fig 3 Case I Post evacuation film showing 
banum still remaining vvithm the shrunken gallbladder 
and dilated common duct 


A preliminary film of the abdomen showed air in 
the biliary system A repeat banum enema exam- 
ination revealed a free flow of banum from the 
rectum to the hepatic flexure At that point the 
banum passed through a fistulous tract mto a 
contracted gallbladder and then mto a dflated 
common duct There was a filling defect at the 
temunation of the common duct which was inter- 
preted as mcomplete filhng, or possibly a stone 
Several bihary radicles were vrsuahzed (Figs 1 and 
2) The polyp previously desenbed was not ob- 
served No further abnormahty was noted within 
the large bowel The evacuation film (Fig 3) 
revealed banum stdl remammg withm the gall- 
bladder and common duck A diagnosis of cholecys- 
tocohe fistula was made, and two months later the 
patient was explored 

Operative Ftndtugs 't\hen the pentoneal cavity 
was entered, the hepatic flexure of the colon was 


F N ‘ 
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Fig 4 Case II Cholecystocolic fistula with 
visualization of gallbladder, common duct, and biliary 
radicles No other abnormality in tbe large bowel 


found to be aggluhnated to the fundus of the gall- 
bladder At this point there was a direct fistula 
measunng about 3/ 8 inch m diameter The common 
duct and cystic duct w'ere widely dilated Both the 
common duct and the gallbladder contained grumous 
mfected matenal but no calculi The fistula was 
disconnected and the opening m the colon repaired 
The patient made an imeventful recovery 

The foregoing case was of unusual inter- 
est because of the melena In the original 
report there was a comment suggestmg the 
presence of air m the bihary tract, how- 
ever, a polyp was described m the trans- 
verse colon It IS possible that the polyp 
was a stone that had passed mto the large 
bowel It IS also of mterest that the 
patient’s complamts were minimal at the 
time of the banum enema and dunng the 
two-month waitmg penod pnor to opera- 
tion she was completely asymptomatic 

Case 2 L L , a 64-year-old white female, was 
admitted to iMount Smai Hospital on Nov 20, 1947, 
because of recurrent epigastnc pain and fever of four 
weeks duration The first attack began with severe 
non-radiatmg epigastnc pain accompanied by nausea 
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but no TOHUting The temperature at that time 
was 100 4° About ten hours after the onset both 
the pain and the fever disappeared spontaneous!} 
Following the initial attack, sumlar episodes oc- 
curred ever} two to four days until admission On 
one occasion transient jaundice was observed The 
past history was essentially negative 

Physical examination revealed a round cjstic 
mass beneath the hver edge, the size of a golf ball 
The remainder of the examination uas negative. 
Laborator} findings were not significant The 
clinical impression was acute cholecystitis with 
cholehthiasis A flat plate of the abdomen re\ ealed 
the biliary tract outlined by air 

A barium enema exammation was performed six 
days later and revealed a fistulous communication 
into the gallbladder (Fig 4) The entire gallbladder, 
common duct, and hepatic duct were Msualized 
There were no ill effects following the banum enema 
No banum meal exarmnabon was performed 

Operative Findings The hepatic flexure of the 
colon was found adherent to the ampulla of the 
diseased gallbladder At this site was a fistula 3/S 
inch in diameter The colon was dissected free 
and the gallbladder, full of stones, was remo\ ed from 
below upward Recox erx was uneventful 

DISCUSSION 

Cholecystocolic fistula is an infrequent 
complication of gallbladder disease The 
preoperative diagnosis is rarely made, and 
the cases are usually found incidentally 
during a banum enema evaimnation In 
the two cases desenbed above the pre- 
hmmary films revealed air in the bihary 
system and a banum enema exammation 
estabhshed the presence of the fistulous 
commumcation between the gallbladder 
and the colon There is some controversy 
as to the danger of cholangitis resulting 
from a banum enema examination when a 
cholecystocolic fistula is suspected This 


complication did not occur in our cases nor 
in the cases desenbed in the hterature 
Operation is not always necessary, as some 
of the patients have gone along for years 
without difficulty 

1075 Park Ave 
New York, N Y 
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SUMARIO 

Fistula Colecistocdhca 


La fistula colecistocdhca representa una 
mfrecuente comphcacidn de las colecisto- 
patias, que rara vez se diagnobtica 
preoperatonamente Radiogrdficamente, 
suele encontrarse fortuitamente durante 
los exdmenes con enemas de bano 

En los dos casos presentados las radio- 
grafias prehminares revelaron aire en el 
aparato biliar y el estudio con enema de 


bano establecid la presencia de la comuni- 
cacidn fistulosa entre la vesicula bihar y el 
colon 

Reina alguna controversia con respecto 
al peligro de producir colangeitis con el 
examen con enema de bano cuando se 
sospecha fistula colecistocdhca Esta coin- 
phcacidn no octund en los casos de los AA 
m en los desentos en la hteratura 



Roentgen Findings in Acute Fnedlander's Pneumonia' 

BENIAMIN FELSON, M D , LEE S ROSENBERG, M D , and MORTON HAMBURGER, JR , M D 

Cincinnati Ohio 


1P\UR1NG THE PAST tcn ycars a number of 
^ cases of acute pneumonia due to 
FnedI ndcr’s bacillus (Klebsiella pneu- 
moniae, B nincosits capsiilatns) have come 
to our attention II appeared to us that 
tlie chest roentgenograms of many of these 
patients differed in some respects from 
those commonly seen in other types of 
acute pneumonia These observations 
stimulated us to study all of the cases of 
pneumonia due to Fnedlander’s baallus 
which ha\e been seen at the Cincinnati 
General Hospital since IQS'! The roent- 
genologic features of this group of cases 
serve as the basis for this paper 

In a disease which is as fulminating and 
rapidly progressive as acute Fnedlander’s 
pneumoma, any due toward early accurate 
diagnosis is, of course, of great importance 
Peniallin has proved such a successful 
agent m treating so many different forms 
of acute pneumococcal pneumonia that 
in many institutions accurate and com- 
plete bactenologic studies are often deemed 
unnecessary For this reason some cases 
of pneumoma due to Fnedlander’s bacillus 
may be missed Such errors may lead to 
improper therapeutic procedures, since 
this type of pneumoma does not respond 
to pemcilhn but may possibly be improved 
by the use of streptomyem or other newer 
antibiotics A roentgenologic approach 
toward the problem of separatmg Fned- 
lander’s pneumoma from other acute pneu- 
momas may, therefore, be of great assist- 
ance to the chmcian A search of the 
hterature reveals a dearth of data relating 
to this subject, hence we are prompted to 
report our observations 

material 

Sixteen cases of acute Fnedlander’s 
pneumoma compnse this study Fifteen 


of these were from the files of the Cincinnati 
Gt neral Hospital and one case was seen at 
Fort Thomas (Kentucky) Veterans' Hos- 
pital Fourteen of the patients died, and 
1 1 autopsies were performed One or 
more chest roentgenograms were available 
for study m each case For purposes of 
comparison, parallel studies were earned 
out on films from 58 patients with acute 
pneumonia due to other causes, of whom 
25 were known to have pneumococcal 
pneumoma with bacteremia The latter 
group of 25 was selected because the 
seventy of the disease approximated that 
of the Fnedlander cases 

CLINICAL AND PATHOLOGICAL FINDINGS 

The diagnosis of Fnedlander’s pneu- 
moma IS estabhshed by the isolation of the 
causative orgamsm from the sputum, blood 
stream, pleural flmd, aspirated lung jmee, 
or secretions removed bronchoscopically 
All of the cases m the present senes were 
diagnosed by one or more of the above 
methods Detection of a few of the char- 
actenstic orgamsms m the sputum alone 
was not accepted as uneqmvocal evidence 
of the disease, inasmuch as healthy mdivid- 
uals are said on occasion to harbor this 
bacillus in the upper respiratory passages 

(1, 7) 

Fnedlander’s pneumonia compnses ap- 
proximately 0 5 per cent of all acute pneu- 
momas The disease usually affects per- 
sons in late middle hfe Our patients 
ranged in age from twenty-two to sixty- 
four years, with an average age of fifty-two 
years Males predoimnate m most re- 
corded senes, 13 of our 16 cases were men 
(81 per cent) 

The patients usually exhibit profound 
toxemia and run a rapidly progressive 
course The onset is commonly abrupt. 


* From the Departments of Radiology and Medicme University of Cincinnati College of Medicine Accepted 
for publication in November 1948 
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Fig 1(A G) Right upper lobe Fncdlandcr's pneumonia wth bulging minor fissure (arroH) 

Fig 2 (E R ) Right upper and middle lobe Fnedlander s pneumonia u ith slightly bulging minor fissures 
(white arrow) and sharp lateral margins (black arrows) Note bronchopneumonia on left Roentgen findings 
suggested the correct diagnosis 


With chills, pleuritic pain, productive 
cough, and hemoptysis The sputum is 
often bnek-red m color, consisting of a 
thick, homogeneous, tenacious mixture 
of blood and mucus, although in some 
instances it resembles the sputum seen in 
pneumococcal pneumoma Dyspnea and 
cyanosis are common Physical signs re- 
semble those of pneumococcal pneumoma 
The course is commonly fulminating, with 
profound prostration, and death is the 
usual outcome Only a few patients re- 
cover, and some of these proceed to a 
chrome form of the disease In the present 
series 14 of the 16 patients died, a mortality 
of 87 per cent 

At necropsy the involved lobes are usu- 
ally voluminous, heavy, and firmly con- 
solidated Areas of softemng and abscess 
formation are frequently found The 
pneumomc process is described as lobar, 
lobular, or confluent lobular (1) In our 
senes the findings of firm sohdification and 
enlargement of the affected lobes were of 
particular mterest Such consolidation 
and enlargement were demonstrated to a 
varying degree m most of our autopsied 
cases Abscesses, gross or microscopic, 


were found in 7 Free pleural fluid was 
observed m 3 cases, and in only one of 
these was the amount large Interlobar 
fluid was not encountered m any case 
The distnbution of the lesions was de- 
senbed as lobar or as confluent lobular 
m every autopsied case 

ROENTGEN FINDINGS 

Roentgenograms of the 16 cases of acute 
Fnedlander’s pneumoma were reviewed 
and compared with those from 33 nuscel- 
laneous cases of acute pneumoma (many of 
which were undoubtedly pneumococcal), 
and 25 additional cases of proved pneumo- 
coccal pneumonia with bactererma The 
Fnedlander cases will henceforth be re- 
ferred to as Group 1, the cases of miscella- 
neous pneumoma as Group 2, and those of 
pneumococcal pneumoma with bacteremia 
as Group 3 In many instances only a 
single film was available, this was par- 
ticularly true m Groups 1 and 3, since these 
patients were usually senously ill and often 
monbimd In a few cases lateral views 
and follow-up films were also available 

The following features seemed to us to be 
worthy of comment 
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Fig 3 (W K ) Right upper lobe Fnedlander’s pneumonia forty-eight hours after onset The correct diag- 
nosis was suggested from the roentgen findings A Postero antenor view showmg downward bulge of minor 
fissure (arrow) B Right lateral view, showing bulging of both major and mmor fissures (arrows) 


1 Size of Lobe As noted above, the ered reproductions of roentgenograms from 
lobes involved by Fnedlander’s pneumonia 4 cases of Fnedlander’s pneumoma m 
are often descnbed by the pathologist as which a bulge of the mmor fissure was 
“volummous” or “butty ’’ In our earher illustrated (1, 3, 6, 8) Snow (6) and 
expenence with this form of pneumoma we others (1, 8, 9) have also commented upon 

encountered several instances of nght upper this findmg and noted that it may be 
lobe mvolvement m which a downward mistaken for mterlobar flmd Autopsies 
bulge of the min or fissure was noted in the performed in the 3 of our cases m Group 1 
frontal view (Fig 1) Subsequently we with roentgenographic bulging of the mmor 
encountered 2 additional cases of Fned- fissure showed no evidence of mterlobar 
lander’s pneumoma m which the correct flmd or gross abscess formation The 
diagnosis was suggested from the roent- convex shadow seen on the roentgenograms 
genogram because of the presence of this was apparently produced entnely by the 
findmg (Figs 2 and 3) swollen pneumomc lobe 

Among 5 cases with mvolvement of the It would be reasonable to expect that 
right upper lobe bordermg upon the mmor mvolvement of other lobes by Friedlander’s 
fissure, 3 (60 per cent) showed a defimte pneumoma should similarly affect the 
downward bulge of this fissure In Group adjacent fissures This proved to be true 
2 (rmscellaneous pneumoma) 10 cases m 3 of the 4 cases m Group 1 m which 
showed infiltrate m the right upper lobe lateral views were available (Figs 3B and 
abuttmg upon the rmnor fissure Only 1 4B) In 2 of the 3 the left upper lobe was 

of these (10 per cent) produced a downward affected, and m one of these this lobe was so 
bulge In Group 3 (pneumococcal pneu- much enlarged that it produced a slight 
moma with bacterenua) the bulge occurred shift m the rmdhne structures to the right 
m only 1 of 8 cases (12 per cent) (Fig 4A), a findmg which was confirmed at 

In a review of the hterature we encount- autopsy In the third case the nght upper 




Fig 4 (B C ) Fnedlander’s pneumonia left upper lobe A Fostcro anterior \ne\i showing dtsplac^ef t 
of tnidline structures to nght and earh break-down within the pneumonic process (arron) B Left lateral 
view showing posterior bulge of major fissure (arrows) 
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lobe was invoh ed and a bulging fissure in 
botli the lateral and postero-antenor aucavs 
was observed In none of the 4 cases in 
Group 2, and in none of the 3 in Group .3 
m which lateral ^^ews were available, was 
there e^^dence of bulging of a fissure 
Therefore, among S cases of Friedlander’s 
pneumonia m which, radiologically, tlie in- 
filtrate laj' adjacent to a fissure, 5 (62 per 
cent) showed bulging of the fissure In 
Groups 2 and 3, bulging fissures occurred 
in 7 per cent and 10 per cent, respectively 
Table I summarizes these findings and 


Table I Incidence of Lobar Enlargement 
(Bulging Fissure) Roentgen ologicall\ 
Demonstrated 



Number 
of Cases* 

Bulging Fissure 

Group 1 (Fncdlundcr s'! 

8 

5 (02%) 

Group 2 (Miscellaneous) 

14 

1 ( <%) 

Group 3 (Pneumococcal) 

11 

1 ( 9%) 


* All CTses m which the infiltrate failed to extend to 


a visible fissure ire excluded 

confirms Snow’s statement that occasion- 
ally in pneumococcal pneumoma and fre- 
quently m Fnedlander’s pneumonia the 
fissures appear to bulge 

2 Margins of tlie Pneumonic Infiltrate 
In a number of the cases of Fnedlander’s 
pneumoma it was noted that the advanc- 
ing border of the pneumomc process, al- 
though not m contact with the pleural sur- 
face or mterlobar fissure, was unusually 
sharp and distmct (Fig 2) In two in- 
stances (Figs 6 and 7) the presence of this 
findmg was helpful m leading to the estab- 
hshment of the diagnosis of Fnedlander s 
pneumoma This observation suggested 
a segmental distribution of the pulmonary 
consohdation, but lateral views were not 
available to clarify this pomt 

Table II shows the incidence of this 
findmg in the three groups and would 
appear to indicate its importance m the 
diagnosis of Fnedlander’s pneumoma 
Although it sometimes occurs m other 
types of pneumoma, the appearance of a 
sharply defined advancmg border of the 
pneumomc process should lead one to sus- 
pect Fnedlander’s infection 



Fig 7 (O M ) Fnedlander’s pneumonia, left upper 
and lower lobes Note sharp upper border of infiltrate 
(arrow) 


Table II Incidence of Sharply Defined 
Advancing Border of Pneumonic Density on 
Roentgenograms 



Number 
of Cases* 

Sharp Margin 

Group 1 (Fnedlander’s) 

14 

9 (64%) 

Group 2 (Miscellaneous) 

30 

3 (10%) 

Group 3 (Pneumococcal) 

17 

4 (23%) 


* All cases sboiving complete consohdation of one 
or more lobes are excluded 


3 Abscess Forniatwn Abscess forma- 
tion IS said to occur frequently (2, 8) and 
early (5) m Fnedlander’s pneumoma 
Kornblum (5) desenbed thm-walled cav- 
ities which he beheved were roentgeno- 
logicaUy diagnostic of this disease 

Abscesses were demonstrated on the 
roentgenograms m 5 cases m Group 1 
(Fig 4) and in none of the cases m Groups 
2 and 3 In 2 of the 5 cases with abscess 
formation, the cavities were of the thm- 
walled type desenbed by Kornblum It is 
our behef that the early appearance of 
rarefaction within an area of acute lobar 
pneumoma should suggest the possibility 
of Fnedlander’s infection 

4 Type of Pneumoma Kornblum 
desenbed four roentgen stages of Fned- 
lander’s pneumonia bronchopneumoma , 
pseudo-lobar pneumoma, abscess forma- 
tion, fibrosis (chrome) He stated that 
the broncliopneumoma rapidly coalesced 
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to form a pseudo-lobar pneumoma, and 
the first stage was therefore very brief 
and seldom deteeted roentgenologically 

Bullowa et al (1) obtamed films on 6 
patients within twenty -four hours of onset 
and only 1 showed a mottled broncho- 
pneumomc infiltrate Solomon (8) found 
only 1 instance of bronchopneumonia m 17 
cases 

A pure bronchopneumonic form was not 
encoimtered m our senes, despite the fact 
that roentgenograms were made within 
forty-eight hours of onset in 4 cases In 
9 of our cases the earliest film showed 
practically complete mvolvement of one or 
more lobes Although bronchopneumoma 
was not encountered alone, it was found 
in associabon with a lobar type of infiltrate 
m 6 cases (37 per cent) (Fig 2) In 
Group 2 this appearance was noted m 3 
cases (9 per cent), and m Group 3 m 4 cases 
(16 per cent) 

5 Density The infiltrate in acute 
Fnedlander’s pneumoma has been de- 
senbed roentgenologically as being unusu- 
ally dense (1, 6, 9) Attention was directed 
to this quahty m our own matenal, the 
density of the pulmonary infiltrate being 
compared with that of the heart shadow 
In Group 1 the density of the pneumomc 
shadow was equal to or greater than that 
of the heart m all cases In Group 2 the 
pneumomc density was less than that of the 
heart m 10 (30 per cent) and equal or 
greater in 23 (70 per cent) In Group 3 the 
correspondmg figures were 3 (12 per cent) 
and 22 (88 per cent) 

It IS apparent that, while Fnedlander’s 
pneumonia almost always produces a 
relatively dense shadow, other types of 
pneumonia frequently cast shadows of 
similar density The dense pneumomc 
shadow is therefore of little differential 
value 

DISCUSSION 

It IS not our belief that the roentgeno- 
logic findings m Fnendlander’s pneumoma 
are in themselves pathognomomc How- 
ever, the observation of bulgmg fissures, of 
sharp margins of the advancing border of 


the pneumomc infiltrate, and of earl} 
abscess formation have enabled us m a 
number of instances to suggest the correct 
diagnosis from the roentgenogram alone 
A lateral view of the chest should be taken 
whenever possible to enhance the demon- 
stration of these findings 

Acute pneumoma of varied etiologic 
nature, encapsulated pleural fluid, pul- 
monary infarct, tumor," and aneur}’^sm 
may occasionally produce identical roent- 
gen appearances Fmal differentiation 
must depend on appropnate clinical and 
bacterial studies 

SUMMARY 

Roentgenograms of 16 cases of acute 
Fnedlander’s pneumonia were reinewed 
and compared with those of 33 nuscella- 
neous cases of acute pneumonia and 25 
cases of pneumococcal pneumoma with 
bacterenua 

The size of the affected lobe, the appear- 
ance of the margins of the pneumonic in- 
filtrate, the occurrence of abscess forma- 
tion, the presence of bronchopneumoma, 
and the radiopacity of the pneumomc 
shadow were recorded and companson uas 
made among the three groups of cases 

Bulgmg of a fissure, sharp advanang 
borders of the infiltrate, and abscess forma- 
tion were found to occur m acute Fned- 
lander’s pneumoma with considerably 
greater frequency than m other types of 
pneumoma A purely bronchopneumomc 
form of Fnedlander’s pneumoma was not 
encountered m this senes The pneumomc 
infiltrate m the Fnedlander’s group was 
relatively radiopaque, but shadows of 
similar density were commonly found in 
other types of pneumoma 

WBule the roentgenologic findings m 
Fnedlander's pneumoma are not pathog- 
nomomc, in many instances it is possible 
to suggest the correct diagnosis from the 
roentgenogram 

Cincinnati General Hospital 
Cincinnati 29, Ohio 

* In one of our cases a satisfactory history nas not 
obtainable and a mistaken diagnosis of tumor was 
made 
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SUM ARID 

Hallazgos Roentgenoldgicos en la Neumonla Aguda de Friedlander 


Las radiografias de 10 casos de neumonfa 
aguda de Fnedlander fueron comparadas 
con las de 33 casos mixtos de neumonia 
aguda y de 25 casos de neumonla neumo- 
c6aca con bactenemia 
Anotados el tarnano del Idbulo afectado, 
el aspecto de los hordes del infiltrado neu- 
mOnico, la ocurrencia de abscesos, la pre- 
sencia de bronconeumonia y la radioopaci- 
dad de la imagen neuindmca, hici^ronse 
comparaaones entre los tres gmpos de ca- 
sos 

En la neumonia de Fnedlander encon- 
trdronse con mucha mayor frecuencia que 
en otras formas de neumonia abultanuento 
de ima fisura, hordes bien deslmdados y en 


avance del infiltrado y formacidn de abs- 
cesos Siempre que sea posible se tomard 
una vista lateral del tdrax para reforzar la 
revelaadn de dicbos haUazgos En esta 
sene no se observd mnguna forma pura- 
mente bronconeumdmea de la neumonia de 
Fnedlander El infiltrado nemndmeo en 
el gnipo Fnedlander fu6 relativamente 
radioopaco, pero se descubneron frecuente- 
mente sombras de espesor semejante en 
otras formas de neumonia 
Si bien los hallazgos roentgenoldgicos en 
la neumonia de Fnedlander no son patog- 
nomdmeos, en muchos casos es posible 
sugenr el diagndstico acertado por la radio- 
grafia 





Diaphragmatic Hemiatioii of the Kidney 

Case Report^ 

ROBERT G WILLIAMS, M D , and ARTHUR I TILLINGHAST, M D 
New York, N Y 


A CASE OF HERNIATION of the Upper pole 
of the left kidney through the dia- 
phragm IS presented because of the ranty of 
this occurrence and the differential diag- 
nostic possibilities to be considered A 
search of the hterature failed to rei^eal a 
similar case 


The patient had had tlie usual childhood diseases 
and an appendectomy at the age of nine In 1923 
he had jaundice of undetermined etiology for two 
months ^^'hlle in tlie W est Indies, in 1927, he had 
a high fever of unknown cause Si\ years before 
admission, he had been in an automobile accident, 
receiving severe fractures of both legs, the left 
wnst and several left ribs The residual defoim- 



Figs 1 and lA Postero anterior and left lateral chest roentgenograms made on admission, showing fractured 
ribs and a well circumscribed mass m the left cardiophrenic angle (Fig 1) located posteriori} , immediately ad 
jacent to the diaphragm (Fig lA) 


A 45 y ear old male u as admitted to the New York 
Hospital complaining of recurrent episodes of cough- 
ing with sputum production m the mormng, during 
the past SIX months, associated with dulls, low grade 
fever, and chest pain There had also been a gradual 
onset of anorexia, malaise, weakness, and a loss of 
20 pounds in vi eight A roentgenogram taken else 
where rev ealed a mass in the left chest There was 
no history of hemoptvsis or of exposure to tuber 
culosis 


ities resulted m partial disability of the extremities 
Physically the patient appeared well developed, 
rather thin, and in no acute distress The signifi- 
cant findmgs were limited to the chest The lungs 
were clear except for an area at the left base pos- 
tenorlv^ extending from T-8 to T-11 between the 
vertebral column and the postenor axiUary hne 
where there were dullness, decreased frermtus, voice 
sounds and breath sounds Blood, unne, and 
sputum examinations were all negative 
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Figs 2 and 2A Postcro antenor and left lateral roentgenograms of the chest following left artificial pneumo- 
tnorax Athth collapse of the lung, the mass is more clearly delineated, ruling out a pulmonary ongin The 
intimate association with the diaphragm is apparent Figure 2A shows that the shape is that of the upper pole of 
the kidney 


Roentgenograms of the chest on admission (Figs 
1 and 1 A) revealed old healed fractures of the left 
sixth, seventh, and ninth nbs, pulmonary eraphi 
sema, chronic interstitial fibrosis, pleural thickening 
at the left costophrenic angle, and a well circum 
senbed mass in the left postenor chest, intimatelv 
associated avath the left diaphragm in its postero 
ihedial portion Roentgenoscopy showed the mass 
to move With the diaphragm, which lagged shghth 
The patient was given a left artifiaal pneuino 
thorax to determine avhether or not the mass avas 
pulmonary m origin Figures 2 and 2A show col 
lapse of the left lung, with separation from the mass 
ruling out a pulmonary tumor Roentgen exami 
nation of the dorsolumbar spine and a gastro intes 
fmal senes were negative An intravenous pyelo- 
Siam f30 minute film) showed the left kidney to be 
high in position, avithout other pathologic change 
(Dg 3) Preoperatiae diagnosis was neurofibroma 
of the lelt lower postenor mediastinum 
Exploratory thoracotomy was performed under 
general anesthesia Through a posterolateral ma 
Sion, the left seventh nb was exposed and removed 
followng which the chest camtt was opened 
The mass seen on the roentgenogram was found to 
be the upper pole of the left ktdnei protruding up 
into the thoraac canty The diaphragm was 
frayed, but was closely adherent to the kidney No 
effort to dislodge the kidney was made, and the 
chest was closed Posloperalive Diagnosis Old 



Fig 3 Anteropostenor roentgenogram of the ab 
domra thirty minute intravenous pyelogram Note 
the high position of the left kidney the upper pole 
ot which corresponds to the mass seen in Figures 1 
and 2 ® 
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diaphragmatic rupture with upward displacement 
of the left kidney 

The postoperati\e course was uneientful 
DISCUSSION 

From a roentgenologic point of view, this 
case oSers several interesting features 
On the original chest films the herniated 
kidney had the appearance of a mass inti- 
mately associated with the left diaphragm 
Roentgenoscopically, it moved with the 
diaphragm, with which it maintained a 
constant relationship in all positions 
Possible diagnoses to be considered were 
tumor of pulmonary parenchymal, pleural, 
or diaphragmatic origin, or a “dumb-bell” 
neurofibroma of the spinal cord A left 
pneumothorax revealed that the mass was 
not a pulmonary tumor X-ra 3 '’S of the 
spine showed no bone destruction or 
foramen enlargement The intravenous 
pyelogram, however, demonstrated the 
high position of the left kidney A corre- 


lation of this finding with the mass seen 
on the chest films should have led to a 
correct diagnosis 

The cause of the hermation was undoubt- 
edly trauma In the automobile accident 
SIX years earlier the patient eiudently 
suffered a tear in the left diaphragm The 
kidney had moved upward and filled this 
gap and diuing the process of healing the 
diaphragm had become closely adherent 
to the hermated organ 

SUMMARY 

1 A case of traumatic hermation of 
the upper pole of the left kidney through 
the diaphragm is presented 

2 Hermation of kidney, although of 
rare occurrence, should be considered m 
the differential diagnosis of thoracic masses 
intimately associated with the diaphragm 

525 East 68th Street 
New York, N Y 


STJMARIO 

Hermacidn Diafragmdhca del Rifidn Histona Clfmca 


En el caso comumcado una masa obser- 
vada en la radiografia tordcica fu6 mter- 
pretada como tumor, pero en la explora- 
a6n resultd ser el polo superior del nndn 
izqmerdo hermado a trav€s del diafragma 
El paciente habla figurado en un accidente 
automovilfstico seis anos antes, en cuya 
ocasidn se le fracturaron varias costillas 
Parece que el diafragma se desgarrd en- 


tonces, y que el nn6n se mond hacia amba 
para Uenar la solucidn de contimudad A1 
cicatnzar, el diafragma se adhind firme- 
mente al nndn hermado 

Aunque la hermacidn del nndn es 
rara, hay que considerarla en el diagnds- 
tico diferencial de las tumefacciones tora- 
cicas Intimamente asociadas con el dia- 
fragma 





A Survey of Scattered Radiation from 

Fluoroscopic Units in Fifteen Institutions^ 

RUSSELL F COWING and CHARLES K SPALDING 

New England Deaconess Hospital 
Boston, Mass 


T he predominant hazard encountered 
dunng a properly diaphragmed fluoro- 
scopic examination is not the radiation 
direct from the pnmar}’- beam but the 
scattered radiation onginating from the 
following locations (1) the under side of 
the table top, (2) the patient, (3) the 
fluoroscopic screen, (4) the walls adjacent 
to the fluoroscopic unit, (5) the floor 
The matenal presented m this article is 
the result of a survey of fifteen different 
fluoroscopic installations, mcludmg stnctly 
upnght chest umts and combmation radio- 
graphic and fluoroscopic exammmg tables 
The first objective was to detemune a 
minimum room size m which a fluoroscopic 
umt, whether upnght or honzontal, could 
be mstalled and have a low wall-scattenng 
factor Secondary to this was a desire to 
detemune the location of the fluoroscopic 
table that would give the least amount of 
scatter from the walls of the room 

Measurements of the scattered radiation, 
whether from the table, patient, screen, or 
walls, were taken under actual diagnostic 
conditions and for many different types of 
examination At times it was rather diffi- 
cult to obtam these measurements m a 
small room which contained a dual-purpose 
fluoroscopic umt, roentgenologist, techm- 
aan, and the mdividual conductmg this 
survey 

All of the measurements were made with 
a Beckman beta-gamma survey meter, 
model MX-2, manufactured by National 
Techmcal Laboratories, South Pasadena, 
Cahforma This instrument is completely 
portable and was used m preference to 
others because of its large direct-readmg 
scale, which was easier to read m the sub- 
dued hght It is of the lomzation chamber 
type, indicating the intensity of radiation in 


miUiroentgens per hour The wmdow of 
the ion chamber consists of a sheet of 
celluloid 0 01 m m thickness 

The mstrument was first cahbrated with 
gamma radiation from a known amoimt of 
radium contamed in a needle havmg a 
wall thickness of 0 5 mm of platmum 
Doses of \-radiation generated at 80 kv 
with and without extnnsic filter of 1 mm 
of alununum, measured with a 25-r con- 
denser-type Victoreen ionization chamber, 
gave readings which were withm 5 per cent 
of those taken with the Beckman meter 
The fifteen mstaUations surveyed repre- 
sented umts manufactmed by six com- 
panies The mstaUations mcluded 10 tilt 
tables, 3 stationary honzontal tables, and 
3 upnght panels All of the tilt tables were 
eqmpped with a film carnage beneath the 
table top for radiography with an over- 
the-table tube AU were completely en- 
closed with sheet metal except for the film 
carnage slot 

Table I mdicates the position of the 
vanous fluoroscopic umts m relation to 
waUs of the room Several rooms con- 
tamed more than one mnt One of the 
honzontal umts was completely enclosed 
with sheet metal (11-H m Table II) , and 
the other two had no sheet metal at the 
ends or sides Tables measured approxi- 
mately 6 1/2 feet long and 2 1/2 feet wide 
AU umts were operated withm a potential 
range of 70 to 85 kv , with a current of 
3 to 6 ma None of the vertical imits was 
totaUy enclosed with sheet metal 
Measurements of aU honzontal umts were 
taken at three defimte locations as shown 
m Table II and Diagram 1 

(1) The radiation, scatter and secondary, 
from the table top and fluoroscopic screen 
was measured 6 mches from the side of the 


' Accepted for pubbcctiou in July 1948 ^ 
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Table I Room Sizes and Table Placements* 


Room Dimensions i Wall Distance from Table 


Room No 

Length 

Width 

Height 

[ Wall A 

Wall D 

Wall C 

Wall B 

1 

i 20' 

14' 

12' 

6'0' 

7'6' 

o'O' 

6'6' 

2 

1 18' 

14' 

12' 

i G'6' 

o'O' 

4'0' 

7'G' 

3 

13' 

12' 

8' 


o'O' 

4 '6' 

5'0' 

4 

12' 

9' 

9' j 

1 2'6' 

3'0' 

3'0' 

3'C' 

5 

is'e* 

13 '6* 

9' ' 

1 

1 

7 '6' 

2'0' 

9'0’ 

6 

16' 

14' 

1 

9' I 

\ 4'0' 

3'0' 

3'6' 

S'O' 

7 

13' 

10' 

12' 1 

■ 3'6' 

1 3'0' 

2'0' 

o'C' 

8 

11’6' 

9' 

12' 1 

1 2'0' 

t 3'0' 

2'0'' 1 

1 

4 '6' 

9 

12' 

13'6' 

10' ' 

2'6' 

3'0' 

4'0' 

7'fl' 

10 

ib'e" 

12'6' 

10' 1 

1 5'0" 

4'0' 

5'0' 

5 0' 

11 

14' 

ll'O' 

10' 1 

; 2'0' 

5'6' 

1'6' 

7 6' 

12 

14' 

12' 

9' i 

; 4 '6' 

3'0' 

3'6' 

'0' 

13 

1 14' 

1 

12' 

9' j 

; 4 '6' 

3'0' 

3'0' 

6'0' 

14 

16 

10' 

10' , 

j o'O' 

4'6' 

3'6' 

4'0' 

lot 

1 

' 12' ' 

1 

o' 

10' 

i 


10' 

4'0' 


* Several rooms contained 2 units All tables measured appro\imatel\ 6'6' X 2'6' 
t Upnght fluoroscope only 


table, directly opposite the x-ray tube and 
in the same plane as the film carnage open- 
ing 

(2) Scattered radiation from the walls 
was measured by aiming the Beckman 
meter at the four walls from the position 
normally occupied by the roentgenologist 

(3) The scattered radiation impinging 
on the roentgenologist’s legs was measured 

Table II is a compilation of the data ob- 
tamed In column 1 the symbol “H” 
indicates that the tilt table was in the 
honzontal position, “V” mdicates the 
vertical position, and “U” indicates a 
stationar)’^ upnght fluoroscopic umt Col- 
umn 4 shows the physical type of patient 
being exainmed “A” designates a mus- 
cular person covenng most of the table 
top, B, an obese patient covenng about 
the same area of the table top as “A”, 
C, a small person covenng a relatively 
small area 

The sum of the scattered radiation from 
the table top, patient, and screen appears 


m column 5 Columns 6, 7, S, and 9 
show the mtensity of scatter impmgmg on 
the roentgenologist from the walls of the 
room (see Diagram 1) Column 10 shows 
the measurement of scatter which was 
impinging on the exammer’s legs whether 
it be from the floor, lower part of the wall, 
under part of the table, or through the 
back of the tube housmg 

In aU cases where students or techmaans 
assisted the examiner, particular care was 
taken to determme the amount of radiation 
received by them 

ISIeasurements taken just above the 
shoulders of the roentgenologist with the 
table in the vertical position and with a 
field size of approximately 10 X 13 cm 
showed that he received through the fluoro- 
scopic screen assembly less than 0 0006 r 
per examination 

In Table III, column 2 headed “Maxi- 
mum r per patient without lead apron 
represents the total radiation from the pre- 
nously mentioned sources which would be 
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LOCATION OF 
HOENT0ENOUOO18T 
WHEN TABLE 18 
IN THE VERTICAL 
POSITION 


LOCATION OFROENTOENOLOeiST 
WHEN THE TABLE 18 IN THE 
HORIZONTAL POSITION 


WAUj 

0 


WALL 

A 




CONTROL 

STAND 


WALL B 


-t 


Diagram 1 


Table II RADiATtON Received from Various Sources by Examiner 


Installation 

\umbcr* 

j 1 

Ma 

Physical 
Type of 
Paticutf 

Meter Reading 
(mr /hr ) at Front 
of Table 

Mr per Patient Amvmg at Examiner from 




WalJD 

Floor 

Column-* 1 

2 

3 

4 

■HIH 

6 

7 

8 

9 

10 

I H 


4 

B 



0 2 

1 2 

0 264 

0 8 

1-V 


4 i 

A 



0 264 

1 32 

1 04 

1 14 

2-H 

75 ' 

4 

A 



0 264 

1 2 

0 332 

0 66 

2-V 

75 

4 

A 




1 26 

1 32 

1 6 

3 H 

75 

4 

B 

260 

0 264 

0 332 

1 04 

0 332 

0 8 

3-V 

75 

4 

B 

246 

0 

0 264 

0 92 

•0 72 

1 35 

4-H 


4 ' 

C 

390 : 


1 20 

2 0 

0 4 

1 6 

4-V 


4 

C 

385 

0 

1 32 

2 2 

1 72 

2 0 

5 H 

I 

80 

4 

B 1 

295 

0 8 

0 92 

10 8 

0 664 

12 6 

6-H 

80 

5 

B 

340 

0 

0 4 

1 2 

0 4 

0 8 

6-V 

«n 

5 

B 

330 

0 

0 46 

1 2 

0 8 

1 36 

7-H 

Qa 

4 

A 

246 

0 132 

0 264 

0 92 

0 2 

0 676 

7-V 

1 7t; 

4 

B 

210 

0 

0 332 

0 92 

0 528 

0 104 

8-H 

80 

4 

B 

290 

0 

0 46 

1 2 

0 132 

0 628 

8-V 


4 

B 

295 

0 

0 45 

1 32 

0 8 

1 2 

Q-H 


c; 

B 

206 

0 264 

0 132 

1 04 

0 528 

0 66 

9 V 


e; 

B 

215 

0 

0 132 

1 04 

1 056 

1 32 

lO-H 

75 

5 

B 

166 

0 

0 

0 92 

0 264 

0 56 

10-V 

76 

5 

B 

180 

0 

0 132 

0 8 

0 4 

0 8 

ll'H ' 

70 

4 

A 

65 

0 4 

0 2 

5 2 

0 132 

0 4 

19 H 


5 

B 

220 


0 4 

1 32 

0 4 

0 6 

13 H 

75 

5 

B 

260 

0 

0 264 

1 2 

0 45 

0 8 

13-V 

75 

5 

A 

270 

0 

0 264 


0 6 

1 00 

14:-H 

80 ' 

4 

B 

215 

0 

0 4 

0 92 

0 66 

0 94 


1 

Installation 

Number 

Kv 

Ma 

Physical Type 
of Patient 

Meter Reading 
(mr /hr ) 12' from 
Side of Panel 
(Techmcian) 

On Arms of 
Radiologist 

On Legs of 
Radiologist 

j 

8-U 

65 

4 

[ A 

410 

0 009 

6 0 

11-U 

70 

4 

B 

370 

0 006 

8 0 

15-U 1 

1 

70 

I 3 

I B 

390 

0 004 

8 0 


* H Tilt table m horizontal position V Tilt table m vertical position U Stationary upnght fluoro- 
scopic unit 

t See text for explanation 
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received by the roentgenologist during a 
single examination of average time if he 
did not wear a rayproof apron Column 

3 shows the number of patients that could 
be exaimned per day, if no apron were worn, 
before exceeding the present permissible 
tolerance dose Column 4 presents the 
maximum r per patient that the roent- 
genologist would receive when wearmg a 
lead-rubber apron, while column 5 indicates 
the number of patients that could be exam- 
med imder conditions set forth m column 

4 before exceedmg 0 1 r 

To explam further the maximum r re- 
ceived by the exammer, as shown in 
Table III, let us take for an example 
instahatiou 1-H This installation was in 
a hospital where an average of 25 patients 
per day are exanuned The roentgenolo- 
gist wore a lead-rubber apron and lead- 
rubber gloves lATieu facmg the table 
squarely so that the lead-rubber apron 
covered the front of his body, the only 
scatter received was from the walls This 
amount was well below the pernussible 
tolerance dose for an eight-hour day If he 
turned at right angles to the table, his side 
or back was exposed to radiation to the 
amount of 0 205 r per hour (Table II, 1-H) 
The average exammation by this roent- 
genologist reqmred the x-ray tube to be 
energized for approximately four mmutes 
The dose received by the exammer for this 
particular x-ray table for one exammation, 
if he did not wear an apron, was 0 014 
roentgen Thus only 7 patients could be 
exammed during an eight-hour day without 
exceedmg the pernussible tolerance dose 
Very httle difference was found m the 
scattered radiation from the walls or film 
carnage slot when this table was moved-- 
from the horizontal to the vertical position 
In one mstitution havmg two tables of 
the same make, the scattered radiation 
from each table, patient, and screen was 
decreased by 35 per cent when a piece of 
aluminum 1 mm thick was placed in the 
lead cone which is located between the tube 
and the table top This added thickness 
of aluminum did not decrease the bnlhance 
of the fluoroscopic screen or impair detail, 


neither did it affect the readability of spot 
films 

As the tube and screen were moved from 
the apex of the chest to the lower abdomen, 
the scattered radiation from the patient 
mcreased approximately 60 per cent 

We have observed several aprons that 
appear to be a httle short of offenng good 
body protection Several did not extend 
far enough around the buttocks to protect 
the wearer when he stands obliquely to the 
table to exarmne a patient in the honzontal 
position IVhen tlus condition exists, one 
must consider the wearer to be receivmg the 
“maximum r ” 

Several installations presented radiation 
hazards which could be overcome by using 
a movable bamer At one mstitution 
(Table II, 2-H, column 5) several mtems 
had been watching 6 fluoroscopic examma- 
tions from the side of the table, the exam- 
mations averagmg four mmutes each One 
of the group was wearmg a lead-rubber 
apron, but the others were not In this 
position they were receivmg the scattered 
radiation escapmg from the film carnage 
slot, the table top, the patient, and the 
fluoroscopic screen, the total amount bemg 
255 mr per hour (0 255 r/hr ) Breakmg 
this quantity of radiation down to r per 
patient would give 0 255/60 X 4 = 0 017 r 
per patient This would hunt the mtems 
to 6 patients per day under the present 
pernussible dose, except for the one wearmg 
the apron In this case the apron would 
reduce the radiation stnkmg the intern to a 
neghgible amount 

Techmcians assistmg with the examma- 
tions m nearly every mstance received more 
radiation than did the roentgenologist 
Upnght umts were the worst offenders m 
this respect, since the techmcians were 
required to stand at the side of the umt and 
were thus exposed to scatter from the walls, 
patient, front panel, and screen Dunng 
one survey a student nurse was standmg 
beside the upnght umt and m this position 
she could have assisted m the exarmnation 
of only 5 patients per day before receinng 
more than 0 1 r The mstaUation of a 
suitable bamer at the side of this umt 
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Table III Perrussible ExA6aNATioN3 Without and With Rayproof Apron 


Installation ^ 
Number* 

Maximum r per Patient 
without L^d Apron 

X io-» 

No Examinations to 
Approach Tolerance 

Maximum r per Pa- 
tient with Lead 
Apron X 10~* 

No Exammations to 
Approach Tolerance 

1-H 

14 0 

7 

2 6 

39 

1-V 

3 76 

26 

3 6 

29 

2-H 

18 0 

5 

2 6 

40 

2-V 

4 5 

22 

4 0 

26 

3 H 

18 5 

6 

2 7 

37 

3-V 

3 4 

29 

3 2 

31 

4-H 

20 0 

3 

5 1 

20 

4 V 

6 4 

16 

6 0 

16 

5 H 

19 5 

4 

26 7 

4 

0-H 

22 6 

4 

2 8 

36 

0 V 

3 8 

26 

3 6 

28 

7-H 

16 3 

6 

2 2 

46 

7-V 

1 8 

65 

1 6 1 

62 

8-H 

19 2 

5 

2 3 

43 

8-V 

3 8 

26 

3 6 

28 

9-H 

14 0 

7 

2 6 

39 

0 V 

4 0 

25 

3 7 

27 

10 H 

1 0 

9 

1 7 

58 

10 V 

2 2 

46 

2 0 

60 

11-H 

4 0 

25 

6 3 

16 

12 H 

15 0 

6 

3 0 

33 

13 H 

16 6 

6 

2 7 

37 

13 V 

2 0 

60 

1 8 

65 

14-H 

14 5 

7 

2 9 

34 

Vertical units 





8-U 

27 0 

4 

8 6 

12 

11-U 

24 0 

4 

7 9 

13 

16-U 

26 0 

4 

14 2 

7 


* H Tilt table in horizontal position V Tilt table m vertical position U Stationary upright fluoro 
scopic unit 


would eliminate this condition A lead- 
rabber apron hung between the nurse and 
the x-ray tube would have allowed her to 
assist with 33 exammations before exceed- 
mg 0 1 r 

Another condition which proved to be 
common to both upnght umts and tilt 
tables when m the vertical position was the 
scattered radiation from the patient and 
fluoroscopic screen impmgmg on the doc- 
tor’s unprotected legs In no case was the 
lead-rubber apron siifficiently long to reach 
below the knees m the sitting position An 
average of 120 mr per hour (0 120 r/hr ) 
was measured at knee height Twelve 
patients, 0 008 r per patient, could be 
examined m this position before the per- 
missible tolerance dose was approached 
This scatter was completely absorbed by 
the use of a fluoroscopic chair provided with 
a piece of lead-rubber extendmg to the floor 

In several hospitals the te ch nicians 
operated the control panel which was lo- 
cated near the fluoroscopic umt In these 
installations the techmcian was receivmg 


radiation from the patient and wall behmd 
the control stand In 5 mstallations the 
scattered radiation boimding off the wall 
would limi t the techmcian to 11 patients 
per day before permissible tolerance was 
reached 

The foUowmg statements are based on 
the assumption that the roentgenologist 
and the assistmg techmcian fuUy utihze 
the present rayproof aprons and gloves 

From the data presented m Table II, col- 
umns 6, 7, 8, and 9, which apply to tilt 
tables and stationary horizontal tables, 
it IS concluded that the nnmmum room 
dim ensions should be 12 X 14 feet This 
will allow the table to be located far enough 
away from the walls to reduce the scatter 
to a minimum A room of smaller dimen- 
sions requires that the roentgenologist be 
too close to at least one wall, whether he is 
standmg at the side of the table or in front 
of the upnght umt There should be at 
least 6 feet between the roentgenologist and 
the closest wall, regardless of the type of 
exanunation bemg earned out 
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All of the rooms surveyed are dose to 
12 X 14 feet except rooms 4 and 8 Room 
4(12 X 9 feet) has nothing against the walls 
which might act as a diffuser for the scat- 
tered radiation, while the two walls (Table 
I, walls B and D) behmd the roentgenol- 
ogist, when he stands in the two usual 
exa mini ng positions m room 8 (11 feet 
6 inches X 9 feet) were hned with cabmets 
and shelves which cut to a muumum the 
amount of scatter he received on his back 
In room 4 the scatter from wall B, which is 
3 feet 6 mches from the table, was mcreased 
by approximatdy 35 per cent over rooms 
measurmg 12 X 14 feet The scatter from 
wall D, which also was 3 feet 6 mches from 
the table, mcreased 26 per cent as compared 
with a room 12 X 14 feet 

None of the stationary upnght umts 
located m a comer of a room presented a 
hazardous condition for the roentgenolo- 


gist, but, when a technician is present 
standing at the side of the umt next to the 
wall, she receives a large amount of scat- 
tered radiation from the wall 

Note The authors wsh to thank Dr J H. 
Marks, Roentgenologist of The New England 
Deaconess Hospital, for his many suggestions and 
critical review of the text 

New England Deaconess Hospital 
Boston 15, Mass 
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SUMARIO 

Eshidio de la Radiacidn Esparcida por los Aparatos Roentgenoscdpicos de Qumce lusfatuaones 


El objeto primordial de este estudio de 
qumce distmtas mstalaaoues de fluoros- 
copia era determmar el tamano mhumo 
del cuarto en que podia mstalarse una um- 
dad roeutgenoscdpica, ya vertical u hori- 
zontal, con poco esparamieuto desde las 
paredes Hicierduse mediaones de la ra- 
diacidn esparcida, mcluso de las paredes, la 
mesa, el enfermo y la pantalla fluorosed- 
pica, en las mismas condiaones eu que se 
hace el diagndstico, con vanas clases de 
examen y enfermos de diversos tipos fisicos 
De los datos obtenidos dedheese que las 


dimensiones mimmas del cuarto deben ser 
3 6 por 4 2 m , lo cual permitird situar la 
mesa a distancia sufiaente de las paredes 
para rebajar la dispersidu al minimo 
Debe haber por lo menos 18m de dis- 
tancia entre el radidlogo y la pared ni4s 
cercana, mdepeudientemente de la clase de 
examen que se ejecute 

Repdsanse suantamente otras medidas 
destmadas a la protecadn del radidlogo y 
los demds tecmcos, mcluso modificaciones 
de los delantales de caucho-plomo y empho 
de vallas movibles 





Hand Timer for Spot-Film Work* 

GERHART S SCHWARZ, M D 
Clifton Springs, H 7 


T he DESiRABiLiTV of setting the expo- 
sure factors before the talang of each 
spot film in a single examination is widely 
recogmzed The Morgan photo-electnc 
bmer offers an ideal method of accomphsh- 
ing this Because the timer is completely 
automatic, it relieves the radiologist of 
any concern wth the matter of exposure 
It IS the object of the present paper to 
descnbe another device for solvmg this 
same problem, which can be adapted at 
low cost to almost any of the rigid filming 
fluoroscopes now m use 


hinged to a strip of band iron, by which it is 
attached to the screen-carrymg arm With 
this arrangement, gravity causes the timer 
to be suspended m the upnght position 
regardless of the tilt of the table (Fig 1) 
The weight of the timer is approximately 
2 1/2 lb , which makes it necessary to change 
the counterbalance govermng the screen 
travel parallel to the long axis of the table 
With the particular filming fluoroscope 
used by the author the counterbalances 
controlling screen travel across the table 
and toward the tube were not affected 



Fjg 1 view of tuner hinged to the screen column A Fluoroscopic table m upnght position B Table 
tilted into an oblique plane The position of the timer is not affected 


This device consists of a small motor- 
dnven timer attached to the screen- 
carrying arm of the fluoroscope, to be set 
by the exatmner during the exanunation 
The smallest motor-dnven timer now avail- 
able IS one manufactured by the Liebd- 
Flarsheim Company, the specifications for 
which call for its operation m the upnght 
position, permitting a deviation of not 
more than 15 degrees to either side of a 
vertical axis To meet these specifica- 
tions on a tilting fluoroscope, the timer is 


The timer contacts are connected to the 
foot - switch - controlled exposure circmt 
The tuner can be set under visual control 
or by countmg the number of chcks caused 
by the turmng of the dial For visual 
control a built-m hght is used, four layers 
of red cellophane bemg placed behind the 
lUummatmg window of the dial m order 
that there may be no interference with the 
dark adaptation of the examiner’s eyes 
The lUurmnatmg bulb (6 v , 0 25 A ) is fed 
from the 110-volt line over a senal resistor 


' From the department of Radiology, Chfton Springs Sanitanum and Clinic, Qifton Spnngs, 2C Y Accepted 
for publication m October 194S 
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of 750 ohms (Fig 2) This resistor is 
hkewise bmlt mto the housmg of the timer 
Smce heat is generated if the dial illiirmna- 
tion IS left on for too long a time, it is 
advisable to turn it oS as soon as the timer 
IS set This IS accomplished by means 
of a hand switch, which is also bmlt into 
the wall of the timer housmg For per- 
manent dliimi nation, the resistor would 
have to be mounted on the outside of the 
timer or would have to be replaced by a 
choke coil In practice the chcking of the 
dial has been found to be a reliable guide 
for settmg the timer m absolute darkness 
or durmg fluoroscopy, and the author has 
largely abandoned use of the illummator 
The exclusion of the time-setting dial 
is confined by a stopscrew which limits the 
maximal smgle exposure time to one and 
one-quarter seconds This has two pur- 
poses (1) it prevents overloading of the 
x-ray tube target, (2) it further facihtates 
the manual bhnd' ’ setting by allowing the 
operator to count the number of clicks 
from either end of the dial travel 


Under actual workmg conditions the 
exposure time is pnncipaUy determmed by 
the position of the patient and the degree 
of compression On the machme used by 
the author, the settings of the exposure 
cucmt of the filmmg fluoroscope are main- 
tained at 85 kv p and 110 ma at all tunes 
With these settings, Kodak blue brand 
fiilms, Patterson par-speed screens, a target- 
film distance of 18 to 28 inches, and the use 
of a stationary Lyshohn-Schoenander gnd, 
the exposure times for the average patient 
are as follows 

Cervical esophagus, postero 

anterior 0 1 to 0 2 second 

Thoracic esophagus, oblique or 
lateral, if not superimposed 
upion the spme but contrasted 
agamst air-contaming lung 
tissue 

Stomach, postero-antenor up 
nght 

Stomach, postero-antenor su- 
pme 

Stomach, postero-antenor up- 
nght, mild compression to 
show gastnc folds 


0 3 second 
0 7 second 
0 6 second 

0 4 second 
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Duodenal bulb, postero ante- 
nor, upnglit, witliout com- 
pression 0 7 second 

Duodenal bulb, upright oblique, 
without compression, depend- 
ing on the angle 0 7 to 1 25 second 

Duodenal bulb, heavily com- 
pressed by cone (fairly inde- 
pendent from angle) 0 3 second 

Without the gnd the exposure times can 
be reduced to approximately half of the 
above values Working without the gnd 
makes the prediction of the necessary 
exposure time somewhat more difficult, 
however, because it is then dependent 
also upon the size of the field, ? e , the 
larger the shutter opemng, the shorter the 
exposure time 

The timer settings are by no means as 
cntical as the above table might imply 
For practical purposes a timer vnth a 
choice of four or five settmgs, eg, 01, 
0 2, 0 4, 0 8, (1 5) second is entirely ade- 
quate and probably to be preferred 

The size of the patient influences the ex- 
posure time less than one nught expect 
It is safe to reduce the time roughly about 
30 per cent for a slender patient, and to 
increase it 50 per cent for a large patient 
The only difficulty is presented by obhque 
or lateral views of the duodenal bulb, which 
are apt to be imderexposed m heavy pa- 
tients even with exposures of more than 
one second On the other hand, there is 


less difference between medium and heavy 
patients when takmg compression views 

The filming of the rectosigmoid m 
obhque projection through pelvic bones 
requires (with the aforementioned settmgs) 
approximately 1 6 seconds, and m lateral 
projection approximately 2 5 seconds 
(This is almost mdependent of the size of 
the patient ) The tube load hmit of the 
machme may make it necessary to divide 
the exposure m these cases The new 
rotatmg anode tubes which are now avail- 
able for spot-film work will solve this 
difficulty 

After working with a tuner of the type 
descnbed for a short time, one acquires a 
sense of estimation which makes its settmg 
an almost automatic procedure Once 
this pomt IS reached, the added convemence 
will be fully appreciated 

sumiARY 

A small motor-dnven tuner is descnbed, 
which is permanently attached to a filming 
fluoroscope, pemuttmg the examiner to 
vary and to preset the exposure of spot 
films mstantaneously dimng fluoroscopy 

Note The author expresses his appreciation of 
the valuable help of Mr Leslie R Middlecote in 
uistalhng this timer and advising on the circuit 

Clifton Spnngs Saiutanum and Clinic 
Clifton Spnngs, N Y 


SUMARIO 

Crondgrafo Manual para Radiografias Instantineas 

El cronografiUo descnto, impulsado por 
motor, estd permanentemente umdo a un 
fiuoroscopio radiografiador, y permite que 
el exanunador fije de antemano y cambie 
momentdneamente la exposicidn de las 
radiografias mstantdneas durante la roent- 
genoscopia 



T O R I A L 


London, 1950 


London, thou art of (ownes A per se 
Soveratgn of Cities, seemliest in sight. 

Of high renoun, riches and royalties. 

Of lordis, barons, and many a goodly knyght, 

Of most delectable lusty ladies bright. 

Of famous prelatis, in habitis clericall. 

Of merchauntis full of substance and of myght 
London, thou art the flour of Cities all 

WiUiatn Dunbar, 14G5-C 1520 

More than one writer has attempted to 
assess the relative merits of travel and ar- 
rival There are probably as many mo- 
tives for leavmg home as there are voyagers 
who decide to go to a far country But 
whether a man really beheves that to travel 
is better than to arrive, or whether he re- 
gards a proper joumey as the shortest pos- 
sible distance between two pomts on the 
earth’s surface, nearly every traveller pre- 
fers to have a semblance of excuse for his 
undertakmg, if not an actual reason 

An International Congress provides 
much more than either of these to the 
would-be traveller Indeed, attractions 
are offered m such variety that the non- 
partiapant almost feels he should fin d 
justification for his absence rather than an 
explanation for his decision to make the 
venture 

The prehmmary programme, just pub- 
hshed, of the next International Congress 
of Radiology extends to aU radiologists a 
most cordial welcome to London during the 
last week m July 1950, with the reminder 
that “the trienmal Congresses were a con- 
spicuous feature of radiological life m pre- 
war days and made possible many a pleas- 
ant friendship, and that, as a forum for 
exchange of scientific ideas, they were of 
immense value, scientific radiology having 
lost much by their interruption ’’ They 
are to be brought to hfe agam next year, 
when the Sixth Congress of the senes will 


be held in a group of bmldings under the 
shadow of the Palace of AVestmmster and 
within sight and sound of Big Ben — ^prob- 
ably the best loved clock in the world — 
whose silhouette is to be the emblem of the 
gathering 

The main meetings will be held in the 
bmldmg which housed the Prehmmary 
International Congress of Radiology m 
1925, re-chnstened later the First Inter- 
national Congress of the senes This Con- 
gress was opened by H R H the Duke of 
Connaught, the great-great-uncle of 
H R H Pnncess Ehzabeth, who hopes to 
be present at the opening ceremony of the 
1960 Congress in this very hall 

Four hundred and seventy delegates at- 
tended the first meeting, of whom 207 were 
Bntish, 65 delegates came from Germany, 
63 from Amenca, 24 from Russia, 20 from 
Belgium, 16 from France, 12 from Holland, 
and lesser numbers from Austna, Argen- 
tma, Canada, Czechoslovakia, Denmark, 
Egypt, Hungary, Italy, India, Iceland, 
Jugoslavia, Norway, Poland, Spam, Switz- 
erland, Sweden, South Africa, and Turkey 
It IS not in the least improbable that 
many tunes that number wiU attend the 
Sixth Congress From the Umted States 
alone we are told that over 300 have al- 
ready made reservations The prospectus 
of that first meetmg, in which radiologists 
from all over the world were invited to en- 
roll, armounced that “the accommodation 
at Central HaU is practically unlimited for 
our purpose ’’ To provide accommoda- 
tion for all the Congress activities next 
year, it has been necessary, in addition to 
the Central Hall, to acquire Church House 
( Westimnster) , Ashbumham House, and 
the Caxton HaU , and for the techmcal ex- 
hibition the two Royal Horticultural HaUs 

Church House, Westminster, was, “as 
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Photo hi, L.H Burd ARPS 


Ashbumham House, Westminster, to be the the Sixth International Congress of Radiology, 


occasion required” during the years 1940- 
41 and 1944, used as the Chamber of the 
House of Commons From here Wmston 
ChurchiU, m the darkest days of the war 
(1940), spoke to the Commons and to the 
Nation words which are now recorded on a 
panel m one of the Conference Rooms 

‘Today, tn tuauguratvig a new Session of Parlia- 
ment, we proclaim the depth and sincerity of our resolve 
to keep vital and active, even in the midst of our struggle 
for life even under the fire of the enemy, those parlia- 


mentary institutions which have served us so well, 
which have proved themselves the most flexible instru- 
ments for securing ordered unceasing change and prog- 
ress which, while they throw open the portals of the 
future, carryforward also the traditions and glories of 
the past and which, at this solemn moment in the world 
history, are at once the proudest assertion of British 
freedom and the expression of an unconquerable na- 
tional will ” 

Ashbumham House, now part of AVest- 
nunster School, will be the social centre of 
the Congress It adjoins Westmmster 
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Abbey and is bmlt on 14th century founda- 
tions, having once been the pnor’s lodging 
Some of its wmdows are of an earlier date 
than the present Abbey buildings, and 
some of the stones are undoubtedly of the 
11th century The mam decorations are 
17th century work of Imgo Jones The 
Caxton Hall is a senes of halls convemently 
arranged for conference purposes, but 
without speaal histoncal mterest 

The Royal Horticultural Halls provide 
space of over 30,000 sq ft and are some of 
I^ndon’s finest exhibition premises As 
the prehmmary programme reminds us, 
this wdl be the largest exhibition of radio- 
logical apparatus ever held The larger 
hall overlooks Vmcent Square, a large open 
space now used as a playing field This 
area has remamed undeveloped for over 
300 years and is reputed to have been one of 
the bunal grounds for those who died m the 
Great Plague There are no ghosts' 

Among other places of mterest which 
members wdl have an opportunity of visit- 
mg durmg Congress week is Lancaster 
House, where the Government reception 
wdl be held This was built as a residence 
for Fredenck, Duke of York, son of George 
HI, but bemg unfimshed at the time of his 
death, it became the town house of the 
Dukes of Sutherland This house was pre- 
sented to the nation by the late Lord Lever- 
hulme and used to display some remarkably 
mterestmg antiqmties associated with the 
history of London 

Durmg the Congress week Wmdsor 
Castle wdl be visited by associate mem- 
bers It IS budt on the “great hdl” first 
pahsaded by the anaent Bntons and then 
the site of Wdham the Conqueror's fortress 
It IS surrounded by the forest and parkland 
which he made his playground Here 
Henry I held his marriage feast and from 
the Castle John went forth to seal Magna 
Charta at nearby Runnymede The 
Castle was practically re-made by Edward 
HI (1356), whde the Chapel was budt by 
his great-great-grandson, Edward IV 
(1461-83) The bmldmg is astomshmgly 
massive, with its towers, bastions, moat 
and loopholed towers, its sally-ports, sur- 


pnse holes, underground passages, and 
walls of bomb-proof thickness Yet of the 
apartments, Harriet Beecher Stowe could 
write “The whole air of these rooms was 
very charmmg the idea of a home, 
which pervades everything m England 
from the cottage to the palace, was as much 
suggested here as in any apartment I have 
seen ’’ 

For the week foUowmg the Congress a 
number of tours are bemg arranged to cen- 
tres of mterest m Great Bntam and .Ire- 
land, and offering a great choice of attrac- 
tions One can visit Sulgrave Manor, 
George Washmgton’s ancestral home, the 
Loma Doone country, or pay homage to 
Bums, the Scottish bard , one can explore 
the glens and lochs of Scotland, the Lake 
country, or the beautiful Irish mountains of 
Donegal and EaUamey, or one can choose 
between the twentieth century at Harwell 
Atomic Energy Station and the rehcs of 
Roman times at Chester 

This editonal is mainly concerned with 
London and has leant towards review of its 
essential attractions So we must not for- 
get that the real core of the Congress is 
scientific work There are to be five sec- 
tions, mcludmg diagnosis, therapy, bi- 
olog}^, physics, and electrolog>^ though for 
convemence electrology will be orgamsed as 
a sub-section of radiotherapy In asso- 
ciation with these sections, there wiU be a 
scientific exhibition demonstratmg recent 
advances m the art and saence of radi- 
ology This will consist of a senes of m- 
xnted exhibits and, so far as space allows, 
those proffered by members of the Con- 
gress Further details, as to the pro- 
gramme will appear later 

These are what London offers you m 
1950 IVhat IS not said but should now be 
added is that it offers these along with the 
cordial welcome Bntam ever extends to 
its distmgmshed visitors from overseas 
Post-war England lacks many of the more 
spacious luxunes of pre-war days but there 
wiU be no shortage of fnendly hosts to 
those who decide to visit it m 1950 

Ralston Paterson 
F Gordon Spear 
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Can Corporations Such as Hospitals Legally Engage m the 

Practice of Medicine'? 


Attention is directed to an article by 
Wilbiir Bailey, M D , which appears in the 
August 1949 issue of the News Letter of the 
College of Radiology In this article Dr 
Bailey quotes the Attorney General of 
California, who on May 19, 1948, rendered 
the opinion that a corporation cannot di- 
rectly or indirectly engage m the practice 
of mediane, citing legal bases for this state- 
ment 


Accordmg to Dr Bailey, this ruling is 
already havmg good results m California, 
although "it IS not to be expected that 
longstanding abuses will vamsh over- 
mght ” He beheves that it is the provmce 
of members of the American Medical 
Association to work toward endmg existmg 
abuses and also to strengthen the medical 
practice acts in the various states, makmg 
these laws more readily enforceable 





RADIOLOGICAL SOCIETy OF NORTH AMERICA 


THIRTy-FIFTH ANNUAL MEETING 
Cleveland, Ohio, Dec 4-9, 1949 

PRELIMINARY PROGRAM 


Monday, December 5 
GENEHAL SESSION 10 15 A M 
Opening Ceremonies 

Presidential Address, Edgar P McNamee, M D , 
Cleveland, Ohio 

New Developments in the Cancer Field, Shields 
Warren, M D , Boston, Mass (by invitation) 

COUNSELORS' LUNCHEON 12 30 P M. 

Hotel Statler 

DIAGNOSTIC SESSION 2 00 P M 
SYMPOSIUM ON CANCER OF THE STOMACH 
Fred I Hodges, M D , Ann Arbor, Mich , Presiding 

Medical Aspects of Gastric Neoplasia Charles 
L Brown, M D , Philadelphia, Penna (by invita- 
tion) 

Standard Radiologic Methods Used in the Search for 
Gastric Tumors 

The Application of Mass Photofluorographic Methods 
for Surveymg Large Population Groups for Gastnc 
Tumors, John Roach, M D , Baltimore, Md (by 
mvitation) 

A New Method for Visualization of Gastnc Mucosa 
Usmg Oily Contrast Media Cesare Gianturco, 
M D , Urbana, 111 

The Histological Characteristics and Growth Behavior 
of Primary Gastnc Tumors 

The Present Status of the Surgical Treatment of Gas- 
tnc Tumors Carl Moyer M D , Dallas, Texas 
(by invitation) 

THERAPY SESSION 2 00 P M 

SYMPOSIUM ON THE TREATMENT OF CANCER OF 
THE BREAST 

Harold W lacoi, M D , New York, N Y , Presiding 

Surgical Aspects Cushman D Haagensen, M D 
New York N Y (by mvitation) 

Tissue Dose m Irradiation of the Breast Vincent 
P Collins M D New York, N Y (by invitation) 
Radiological Aspects Ursus V Portmann, M D , 
Cleveland, Ohio 

Hormonal Aspects Ira T Nathanson, Boston 
Mass (by invitation) 


EXECUTIVE SESSION 4 30 P M 

Tuesday, December 6 

GENERAL SESSION 

SYMPOSIUM ON ROENTGENOLOGIC PROCEDURES 

IN THE DIAGNOSIS OF TUMORS OF THE SMALL 
AND LARGE INTESTINE 

10 15 AM 

Robert D Moreloa, M D , Temple, Texas, Presidmg 

Roentgenographic Exammation of the Small Intestine 
Edward L Jenkinson, M D , Chicago, HI 

General Considerations in Roentgenographic Etamma 
tion of the Colon Joseph C Bell, M D , Loms 
ville, Ky 

Double-Contrast Examination of the Colon Robert 
D Moreton, hi D , Temple, Texas 

SYMPOSIUM ON INTRATHORACIC TUMORS 

11 20 A M 

Laurence L Robbins, MJD , Boston, Presiding 

Differential Diagnosis of Intrathoracic Neoplasm 
Lbo G Rjglkr, M D , Minneapolis, Minn 

Hamartoma of the Lung Willis E Lemon, M D 
(by invitation), and C Allen Good, M V , Roch 
ester, Mmn 

EXECUTIVE SESSION 1 45 P M 

DIAGNOSTIC SESSION 2 00 P M 

SYMPOSIUM ON INTRATHORACIC TUMORS 
(continued) 

Pulmonary Adenomatosis Four Cases J Cash King, 
M D , and David S Carroll, M D , Memphis, Tenn 

Pulmonary Adenomatosis Further Roentgenologic 
Observations Lester W Paul, M D , and John 
H JUHL, M D (by mvitation), Madison, Wis 

Importance of the Bronchopulmonary Segment and 
the Segmental Bronchus m the Diagnosis and Man- 
agement of Tumors of the Bronchi and Lungs 
Chevalier L Jackson, M D , Philadelphia, Penna 
(by invitation) 

The Pathologist’s Approach to Pulmonary Neoplasm 
Alan R Moritz, M D , Cleveland, Ohio (by lU' 
vitation) 

Surgical Experience of Asymptomatic Intrathoracic 
New Growths Samuel O Freedlander, M D , 
Cleveland Heights Ohio (by invitation) 
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THERAPY SESSION 2 00 P M 

SYMPOSIUM ON EPIDERMOID CARCINOMA OF THE 
UPPER MUCOUS MEMBRANE TRACT 

Douglas Quick, M D , New York, N Y , Presiding 

Measurements of the Radiation Dose from the Naso 
pharynx Radium Beta Ray Applicator Carl 
B Braestrup, Ph D , Ncu York, N Y 
Some Experiences with Surgical Exposure for More 
Accurate Radium Therapy m Carcinoma of the 
Maxillary Antrum Vincent P Collins, M D 
(by invitation), and John L Pool, M D (by in- 
vitation), New York N Y 
Treatment of Tumors of the Nasopharynx and Hypo 
pharynx b 3 ' Irradiation Theodore P Eberhard, 
M D , Philadelphia, Penna 

Carcinoma of the Floor of the Mouth William S 
MacComd, M D , Neu York, N Y 
Supervoltage X-Ray Therapy in Cancer of the Mouth 
and Throat Milford D Schulz, M D , Boston 
Mass (by invitation) 

Surgical Management of Cervical Lymph Node Metas 
tases Grantley W Taylor M D 
Treatment of Metastatic Cervical I ymph Nodes with 
Irradiation Alone Charles L Martin, M D 
Dallas, Texas (by invitation) 

THE CARMAN LECTURE 8 00 P M 
CONTRAST MYELOGRAPHY, PAST AND PRESENT 
John D Camp, M D , Rochester, Mum 
(At the Hotel StaUer) 

Wednesday, December 7 
GENERAL SESSION 10 15 A.M 
SYMPOSIUM ON BONE TUMORS 
Aubrey O Hampton, M D , Washington, D C , Presiding 

Diagnosis and Differential Diagnosis of Giant-Cell 
Tumor Henry L Jaffb, M D , New York, N Y 
(by mvitation) 

Reticulum-Cell Sarcoma of Bone Norman L Higin 
BOTHAM M D , New York N Y (by invitation) 
Classification of Malignant Sarcoma Paul C Hodges 
M D , Chicago, 111 

Post-Irradiation Bone Tumors Howard Hatcher 
M D , Chicago, 111 (by inxntation) 

Radiobiologic Background of Treatment of Bone 
Tumors Milton Friedman, M D , and Ralph 
Phillips M D (by invitation). New York, N Y 

DIAGNOSTIC SESSION 2 00 P M 
SYMPOSIUM ON PEDIATRIC ROENTGENOLOGY 
Edward B D Neuhauser, Boston, Mass , Presiding 
Diastematomyelia Edward B D Neuhauser, M D , 
Boston, Mass 

Treatment of Leukemia and Allied Disorders with 
Fohe Acid Antagomsts The Effects of Ammoptenn 
on Skeletal Lesions Frederic N Shyerman, 
M D Cincinnati Ohio (by invi(ation) 


Neuroblastoma Martin Wittenborg, M D , Boston, 
Mass (by invitation) 

Adenocarcinoma of the Choroid Plexus James B 
Campbell, M D , Topeka, Kansas (by invitation) 
Wilms’ Tumor Rolfe M Harvey, M D , Bryn 
Maw r, Penna (by mvitation) 

THERAPY SESSION 2 00 P M 
TUMOR CONFERENCE 

Eugene P Pendergrass M D , Philadelphia, Penna , 
Presidmg 

The subjects to be considered include Lymphoblas- 
toma, Chronic Leukemia, Caremoma of the Lip, Car- 
cinoma of the Prostate, Caremoma of the Breast, and 
Testicular Tumors 

The participants will be 

Hymer L Friedell, M D , Professor of Radiology, 
Western Reserve University 
Harrx Hauser, M D , Assistant Professor of Radiol 
ogy. Western Reserve University 
John B Hazard M D , Pathologist, Cleveland, Ohio 
Robert W Heinle, M D , Associate Professor of Med- 
icine Western Reserve University 
Wm E Howes, M D , Director, Brooklyn Cancer In- 
stiutte, Brooklyn, N Y 

James J Joelson, M D , Associate Clinical Professor 
of Genito-Urmary Surgery, Western Reserve Univer- 
sity 

Ralph Jones, Jr , M D , Duector of Clinical Investiga- 
tion in Cancer in Medicme, University of Pennsyl- 
vania 

John H Lazzari, M D , Assistant Clmical Professor of 
Surgery, Western Reserve University 

Tliursday, December 8 
GENERAL SESSION 10 15 A.M 
SYMPOSIUM ON TUMORS OF THE URINARY TRACT 
Paul C Swenson, M D , Philadelphia, Penna , Presiding 

Diagnosis of Renal Tumors in the Adult David 
M Davis M D Philadelphia Penna (by mvitation) 
Urographic Diagnosis of Unnary Tract Tumors in 
Children Meredith F Campbell, M D , New 
York, N Y (by invitation) 

EXECUTIVE SESSION 1 45 PM 

DIAGNOSTIC SESSION 2 00 P M 

SYMPOSIUM ON DISEASES AND TUMORS OF THE 
SKULL AND BRAIN 

Merrill C Sosman, M D , Boston, Mass , Presiding 

Tumors of the Cranial Bones Barton R Young, 
M D , Philadelphia, Penna 

Roentgenologic Significance of Intracranial Calcifica- 
tion John D CAjrn, M D , Rochester, Minn 
Cerebral Angiography Carl List, M D , Grand 
Rapids Mich (by invitation) 

Cerebral Pneumography Fred J Hodges, M D , 
Ann Arbor, Mich 
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Radiation Therapy of Brain Tumors Carleton B 
Peirce, M D , Montreal Quebec 
Localization of Brain Tumors by Radioactive Fluores 
cent Methods George Moore, M D , Minneapolis, 
Mmn (by invitation) 

THERAPY SESSION 2 00 P M 
SYMPOSIUM ON CANCER OF THE CERVIX UTERI 
A N Arneson, M D , St Louis, Mo , Presiding 

The Gynecological Examination A N Arneson, 
M D , St Louis, Mo 

Diagnosis of Cancer of the Cervix Gerald H 
Galvin, M D , Baltimore Md (by invitation) 
Spread of Cancer of the CeiAux Erlh Henriksen, 
M D , Los Angeles, Calif (by invitation) 
Classification of Cancer of the Cervix Gerald A 
Galvin, M D , Baltimore, Md (by mvitation) 
Surgical Treatment of Cancer of the Cervix Erle 
Henriksen M D , Los Angeles, Calif (by invita- 
tion) 

Radium Treatment of Cancer of the Cervix James F 
Nolan, M D , Los Angeles, Calif (by invitation) 
Roentgen Treatment of Cancer of the Cervix Gil- 
bert H Flettcher, M D , Houston, Texas (by 
invitation) 

BANQUET 7 00 P M 
Hotel Statler 

Fnday, December 9 

GENERAL SESSION 10 15 A M 

NEW TRENDS IN RADIOLOGY CORRELATED WITH 
RESEARCH IN OTHER SCIENTinC FIELDS 

Richard H Chamberlain, M D , Philadelphia, Penna 
Presiding 

Perspectives in Biological Research David R God- 
dard, Ph D , Philadelphia Penna (by mvitation) 


Induced Radiation Mutations in Mammals Donald 
R Charles, Ph D , Rochester, N Y (by invitation) 
The Significance of Recent Developments in Tumor 
Chemotherapy Ralph Jones, Jr , M D , Phila- 
delphia, Penna (by invitation) 

Developments in Electronic Amplification of the 
Fluoroscopic Image W Edward Chamberlain, 
M D , Philadelphia, Penna 

New Trends in Radiographic Screening Technics 
Utihzing Schmidt Optical Systems and High Speed 
Development Russell H Morgan, M D , Balti 
more, Md 

Developments in Cerebral Angiography Wendell G 
Scott, M D , St Louis Mo 


GENERAL SESSION 2 00 P M 

NEW TRENDS IN RADIOLOGY CORRELATED WITH 
RESEARCH IN OTHER SCLENTinC FIELDS 
(contmued) 

Million Volt Beryllium Window X-Ray Elquipment for 
Biophysical and Biochemical Research E Dale 
Trout, Milwaukee, Wis (by mvitation) and 
W T Ham, Richmond, Va (by invitation) 

Berylhum Window Tubes Applied to Superficial 
Therapy Richard H Chamberlain, M D , Phila- 
delphia, Penna 

Radio gallium. Its Possibilities as a New Tool in Radi- 
ology H C Duplex Commander, MSC, USN, 
Bethesda Md (by invitation) 

The Photographic Momtonng of Stray X-Rays and 
Gamma Rays Rex B Wilsex, Ph D , Rochester, 
N Y 

Units and Dosimetry of lonizmg Radiations G 
Failla, Ph D , New York N Y 

Sublethal Gamma Ray Exposure m Military Missions 
and Civihan Defense Robert R Newell, M D 
San Francisco Calif 
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ANNUAL MEETING 
CLEVELAND, DEC 5-9, 1949 
LADIES’ PROGRAM 

The Ladies’ Program for the Thirty-fifth Annual 
Meeting of the Radiological Soaety of North Amer- 
ica Mill begin with a luncheon and style show at one 
o’clock, Monda}', Dec 5, 1949, in the Pine Room of 
the Hotel Statler 

Tuesday an eleven-thirty brunch will precede a 
nsit to Nela Park This renoM'ned laboratory and 
institute of lighting researcli is housed in the Ex- 
position Bmlding Here the latest developments m 
household lighting and electric devices for domestic 
and commercial use are shown and demonstrated 
The laboratory is the site of the “Electnc Home of 
Tomorrow” or "Honzon House,” where the newest 
ideas in home lighting, color, and indoor sunshine 
are prachcally and aesthetically displayed 
A trip to the Cleveland Museum of Art will begin 
IVednesday afternoon’s program In addition to 
the Museum’s regular exhibits of medieval, onental, 
and modem art, there will be a special exhibit, 
"Amencan Painting in Our Century ” The speaal 
loan exhibit from Venice, “A Statue of San Ludovic” 
b} Donatello, wiU be at the museum at this time 
Following the museum tour, a tea will be given in 
the AUen Memorial Library This medical library, 
one of the most modem and beautiful in the country, 
contams the famous Marshall Collection of Herbals 
and the Nicolaus Pol Collection of Incunabula and 
Early Medical Wntings, as well as the Howard 
Dittnck Museum of Historical Medicine 
Since many of the visiting radiologists will wish 
to see the Medical Library, they may join the ladies 
at the tea for this closing event of the Ladies Pro- 
gram 

Ladies’ registration will contmue through the 
meeting at the Statler Hotel Lobby registration desk, 
as well as at the main registration desk in the Pubhc 
Auditorium, from Sunday afternoon, Dec 4, 
through Wednesday mormng, Dec 7 

Mrs George L Sackett 

Chairman, Ladies’ Entertainment Committee 

THE JOURNAL OF THE FACULTY 
OF RADIOLOGISTS 

A new name has been added to the hst of periodical 
pubhcations devoted specifically to radiology with 
the appearance of the Journal of the Faculty of Radi- 
ologists, in July 1949 

The Faculty of Radiologists was formed in 1939 
to encourage the study and improve the practice of 
radiology As the body recognized by the British 
Government as representative of medical radiology, 
it believes that the time is opportune for the pubhca- 
tion of a journal to make public its activities and to 


bring before pracbsmg radiologists authoritative 
articles on current advances and problems m chmcal 
radiology 

The Editor of the new journal, which wiU appear 
quarterly, is Peter Kerley, MD,FRCP,FFR, 
and the Assistant Editors are F Campbell Golding, 
MB,ChM, FRCP, FFR, and Frank EUis, 
M Sc , M D , FFR The pubhshers are John 
Wnght & Sons Ltd , Bnstol (London Simpkin 
Marshall, Ltd ) 

Books Received 

Books received are acknowledged under this 
heading, and such notice may be regarded as recog 
mtion of the courtesy of the sender Reviews wiU be 
pubhshed in the interest of our readers and as space 
permits 

Photoradiography in Search of Tuberculosis 
By David Zacks, M D , Chief of Climes, Mas- 
sachusetts Department of Pubhc Health A 
volume of 298 pages, with more than 270 illustra- 
tions Published by WiUiams &. Wilkins Co , 
Baltimore, Md , 1949 Pnee $5 00 

The Diagnosis of Pancreatic Disease By Louis 
Bauman, M D , Formerly Assistant Professor of 
Chmcal Mediane, Columbia University, and 
Assistant Visiting Physician to the Presbytenan 
Hospital, New York With a Foreword by Allen 
0 Whipple, M D A volume of 74 pages, with 10 
illustrations and 24 tables Pubhshed by J B 
Lippincott Co , Philadelphia, Penna Pnee 
S5 00 

A Descriptive Atlas of Radiographs An Aid 
TO Modern Clinical Methods, ByA P Bert- 
wiSTLE, M B,ChB,FRCSEd A volume of 
622 pages, with 980 illustrations Seventh edition, 
revised and enlarged Pubhshed by the C V 
Mosby Co , St Louis, Mo , 1949 Price S16 00 

Sixth Semiannual Report of the Atomic Energy 
Commission, July 1949 A volume of 204 pages 
Umted States Government Pnnting Office, Wash- 
ington, D C , 1949 

Book Reviews 

Atlas of Roentgenographic Positions By 
ViNTTA Merrill, while Educational Director, 
Picker X-Ray Corporation In two volumes, 664 
pages, with numerous illustrations Pubhshed 
by C V Mosby Co , SL Louis, 1949 Pnee 
S30 00 

Vmita Memll, a medical techmcaan of many 
years exjienence, has compiled a practical atlas of the 
positions used in general radiography and dedicated 
it to x-ray technicians, for whose use it is intended 
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Many of the positions which are descnbed are not 
the usual routine ones but under certain conditions 
:ould be of great value One misses, on first glance, 
1 descnpbon of the electncal aspects and construc- 
tion of the apparatus used in radiography, but con- 
Jidenng the purpose of the book, tins can hardly be 
:onsidered a fault. The stress is designedly upon the 
inatomical and practical aspects of roentgen technic 
Each chapter discusses a different area of the bod}% 
5uch as the upper extremit}', the lower extremitj , the 
bony thorax A general discussion of the various 
structures concerned, bnef but adequate, introduces 
the chapter and is foUoned by a short discussion of 
the arrangement of the patient and the part to be 
studied Accompanying photographs show the 
actual position of the part, the tube position, and the 
resultant roentgenogram Exposure factors are not 
given In the chapters devoted to examinabon of 
the internal organs a bnef discussion of the physiol- 
ogy of the organ is presented 
A complete bibliography, carefully classified, is 
given at the end of each volume, as well as an index 
to the enbre work At the end of Volume I there is 
appended a glossary of anatomical and medical 
terms which should prove very useful to techmaans 
This is a valuable addibon to the hterature on 
roentgen technic The ■volumes are beaubfully 
bound and the general format is excellent The 
work should find a wide usefulness in every roent- 
genologic hbrarj' 

Blakestov's New Gould Medical Dictionarx 
A modem comprehensive dicbonary of the terms 
used in all branches of mediane and allied sciences, 
including medical physics and chemistr}'-, den- 
tistry, pharmacy, nursing, vetennarj" medicine, 
zoology and botan 3 ’', as well as medicolegal terms, 
with illustrabons and tables Editors Harold 
W Jones, D , LL D (Hon ), Colonel, U S 
Army, retired, Normand L Hoerr, Ph D , 
M D , Henr)f VnUson Payne Professor of Anatomy, 
School of hlediane. Western Reserve Umversity, 
Cleveland, Ohio, Arthur Osol, Ph G , B Sc 
[Chem ], M Sc [Chem ], Ph D , Professor of 
Chemistry and Director of the Chemistrj De- 
partment, Philadelphia College of Pharmac} and 
Science Vhth the co-operation of an editonal 
board and 80 contributors A volume of 1,294 
pages, with 252 illustrabons on 45 plates, 129 in 
color Published by The Blakiston Company, 
Philadelphia and Toronto, First Edition, 1919 
Price S8 50 

The name Gould has been associated wit'- t series 
of Amencan medical dicbonanes that hav> earned 
a reputation for accuracy, completeness, and scholar- 
ship o\ er more than half a centurj A New Medual 
Dictionary, published in 1890, was succeeded by An 


Illustrated Dictionary of Medicine, Biology, and Allied 
Sciences in 1894, A Dictionary of Medical Terms m 
1904, and later Gould s Medical Dictionary, which 
since 192G has gone through five editions The 
latest addition to this distinguished companj w 
Blakiston' s Neiu Gould Medical Dictionary Though 
based upon its predecessor, this is an entirel} new 
work, prepared under the direction of an editonal 
board which includes three ph\ siaans, a professor of 
chemistrjq a professor of philosophj , and two medi- 
cal hbranans In the imposing list of contnbutors, 
Radiology is represented by Dr Harrj Hauser of 
Western Reserv'e Universitv’- 

One assumes that a dicbonarv published under re 
liable auspices will be accurate He demands further 
that it be complete and usable To achieve com 
pleteness within the bounds of a single -volume, in 
these dajs of expanding nomenclature, is something 
of an achievement The radiologist -will natiirall) 
look for the terms of his own speaaltv , more par- 
bcularlj’- those which have come into recent use 
He will in general not be disappointed The omis 
Sion of the gamma roentgen and of priodax is un 
fortunate, but the field of radioactiv^e isotopes has 
been well cov'ered and such terms as, betatron, fission 
(atomic), and half-life hav e been included It is to be 
assumed from thus that the other speaalibes have 
fared as well 

But howev'er accurate or complete such a work 
may be, it falls short of its goal if it is not easil} 
usable, b> the phj sician who may consult it occa 
sionally and by the editor who keeps it at his elbow 
for constant reference The use of a boldface ty pe 
and hanging indenbon have contnbuted much to 
this end The items and sub items stand out with 
almost starthng clearness, while the divnsion of the 
words into syllables is a boon in a busy editonal 
office The definitions are clear and concise, alterna 
tiv^e terms are given, w ith due attention to common 
usage, and there is a generous use of cross references 
A considerable number of biographical entnes are 
included but the epon 3 'mic designation of diseases 
has been kept to a minimum Thus, while there are 
entries under Kienbock’s disease, Mane-StrumpeU 
arthntis, and Albright’s syndrome, these are limited 
to cross references to the biographical note or to a 
more descnptive name for the disease in question 
Special features of the work are the forty-five 
plates, many in color, grouped in the middle of the 
v^olume, and the appendix of tabular matter 

In their Preface, the editors lay much stress on the 
magmtude of this undertaking They appear to 
hav'e met competently the demands which it has 
made upon them Blakiston s New Gould Medical 
Dictionary can be recommended to all who speak, 
read, or write in terms of medicine and its sister 
sciences 
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ALFRED ERNEST BARCLAY 
1877-1949 

The ranks of living pioneers of radiology are 
rapidly thinning, and it is with deep regret that we 
record the passing of another outstanding pathfinder 
in this specialty On April 26, 1949, at the age of 
seventy-two years, Alfred Ernest Barclay came to 
the end of a long battle against the enemy which has 
engaged so much of the attention of radiologists 
since shortly after Roentgen’s discovery He him- 
self made no secret of the gastric cancer for which he 
underwent several operations, including one for 
intussusception which followed shortly on pneu- 
moma These few words regarding his last illness 
briefly record an epoch of prolonged conflict which 
brought out all the courage and fortitude of which 
a human being could be capable these he exhibited 
to the supreme degree 

The story of Alfred Barclaj’s life reads hke a 
novel, of which we can offer onlj a short summary 
Bom in Manchester, England, he attended Leys 
School and Christ College at Cambndge In 1900 
he was enrolled in the London Hospital, where even 
as a student he was intrigued with the early use of 
x-ray His qualification completed, in 1904 he be- 
came assistant Accident Room officer in the London 
Hospital and soon began to appreaate fully the 
possibihUes for diagnosis, and especiallj for investi- 
gation, offered by the new ra 3 '-s Like so many of the 
pioneers who accomplished much in radiolog)’’, Dr 
Barclaj had a degree in engineenng, which un- 


doubtedly gave him much assistance in his develop- 
ment of new equipment and diagnostic aids 
In his early work as a radiologist he was chnical 
assistant to Dr Reginald Morton and to Dr Se- 
queira, respectively, heads of the electromedical de- 
partment, which at that time included the x-ray de- 
partment and the skin department. In 1906, Dr 
Barclay returned to Manchester and opened an 
office in conjunction with Dr W J S B 3 ^ell, with 
whom he wrote one of the earliest textbooks on \-ray 
diagnosis and treatment In 1909 he orgamzed and 
became director of the X-ray and Electrical Depart- 
ment in the new Manchester Royal Infirmary, and 
there laid the foundation, by expenence and patient 
observation, for his important work on the gastro- 
intestinal tract He began his writings on the value 
of the x-ray in diseases of the digestive system in 
1908, and within the next few years wrote prolificaUv 
on the normal and pathological stomach as seen with 
the x-ray, on some of the difficulties of gastric radiog- 
raphy, on the movements of the large intestine, on 
the detection of mastoid disease (1911), on the diag- 
nosis of gastnc and esophageal affections (1912) 
A monograph on radiography of the stomach and 
esophagus was published in London in 1913 There 
followed papers on hair balls in the stomach, gastnc 
borborygmi, duodenal ulcer (1914 and 1915), 
radiological study of the large intestine, and in 1915 
a new edition of lus book on the ahmentary tract 
During the First World War, Dr Barclay ulti- 
mately found himself responsible for the x-ray service 
in hospital umts totaling 35,000 beds Because of the 
pauaty of x-ray plates, the work was largely fluoro 
scopnc This war expenence so impressed Dr 
Barclay with the need of systematic training for 
X ray work tliat in 1916 he began efforts to estabhsh 
a chair in radiology at Cambndge University, which 
with the aid of Robert Knox, Stanley Melville, 
Sidney Russ, Elkin P Cumberbatch, and others, re 
suited in 1920 in the estabhshment of the Cambndge 
Diploma in Medical Electrology and Radiology 
Meanwhile, the Manchester Rojal Infirmary had 
honored Dr Barclay with an appointment to the 
Honorary Staff His great interest in radiological 
teaching led him to leaxe Mancliester in 1928 to 
carry on at Cambndge University in support of 
necessary traimng to quahfy for this diploma 

This move to Cambndge ty pified the spint of our 
fnend He left the city^ where he had made his home 
for twenty- two y'ears and where he had achieied 
sohd professional recognition (he was known as 
Barclay of Manchester) to take up residence in 
Cambndge, where the pecumary reward was far from 
satisfactory but where he could give life to the 
diploma course and, in addition, take advantage of 
research pnnleges, which to him far outweighed any 
disadvantages For nine years he continued at Cam- 
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bndge, building up the prestige of the diploma but 
demed the support which he requested for the 
development of a well equipped radiological de- 
partment sening the other biological laboratones, 
which had been his dream Meanwhile the Cam- 
bndge authonties deemed it wise to close the diploma 
course But similar courses were now well estab 
hshed in other umversity centers, and an invitabon 
was extended bj Dr K J Franklin — and accepted — 
to join him in the newlj estabhshed Nuffield In- 
stitute for Medical Research at Oxford 

Here at last Barclay found himself with abundant 
help in both materiel and saentific personnel for 
carrying on the research work which was so deep in 
his thought Radiologists are well aware of some of 
the research earned out in the Nuffield Institute by 
Barclay and his colleagues, especiall} in modifjnng 
existing an£radiographic apparatus and in derising 
new eqmpment for working with animals in direct 
senal radiography This equipment was applied to 
the study of the mechanism of dust excretion from 
the lungs and to cineradiography of the circulation 
of sheep fetuses injected nith thorotrast, the object 
of this latter work being to study the mode of closure 
of the ductus artenosus In addibon, much infor- 
mation was gamed regarding the process of transi- 
tion from the fetal to the adult circulation 
This frmtful investigative work was interrupted 
by the Second World War Dr Barela}’' was ap- 
pointed Adviser of Radiology to the Ministry of 
Health, and in this capaaty organized the direction 
of the entire cii’ilian vray seiv'ice of his country 
The work of Trueta, already well known because 
of his surgical accomplishments dunng the Spamsh 
Revolution, came within the field of Barclay’s in- 
terest in 1940, when he was asked to assist in the 
study of the problem of uremia following extensive 
traumatism to the extremities Little was done m 
actual research during the war years, but in 1945 the 
inquiry was started by andradiographic inveshga- 
tion of the renal blood flow The studies were pur- 
sued devotedly, and the results, pubhshed in 1947, 
revealed a new biological approach to the study of 
the renal circulation This investigation Barclay 
regarded as one of the most exating and satisfying 
he had ever undertaken 

The idea of a shunting mechanism as a means of 
penpheral control of the circulation became very 
important, microradiography received much atten- 
tion and aided much m the research both in regard 
to renal circulabon and in connection with a dis- 
covery of a circulatory shunt mechanism in the wall 
of the stomach 

A few lines from a personal letter wntten just be- 
fore the New Year of 1949, reveal the indomitable 
spirit of this extraordinarily courageous man 

’How few of the earher workers are still taking an 
acti\ e part nowadaysl One is a bit apt to cast back 
to long past days where the scene is peopled by so 
man} friends who ha\e passed on That is a sign 
of old age Personally I am so busy looking forward 


I have little time for retrospect There are so many 
things I want either to finish or set in motion before 
the whistle blows and the game is over But what a 
lot of fun we liave had, we earher workers who had to 
find our way in uncharted lands, and even now I 
find m}self yearmng beyond the skyline where the 
great roads go dow n — I want to lay the foimdation 
for these roads, blaze the trails Odd that one should 
have such a strong urge ei en when one’s health and 
strength and age sav that one ought to be quite 
content to be on the shelf 

"Since the war I ve done little outside laboratory 
work One cannot keep up with all sides, es- 
peaally if one spends half of one’s time fighting 
pneumonias and abdominal operations Odd that 
both Carman and I should have gastric carcinoma 
Now I can onl} do an hour or so a day and then re 
tire to bed but I rcall} do things nght well, all 
things considered, and get quite a spot of work done 
You wiU see the gastric shunt in Gastroenterology 
for Februar} and not ver} much later a book should 
come, nominall} on technique of research but I have 
wandered philosophical!} into the vascular system 
as seen b} microradiograph} with its far-reachmg 
outlook, one that is basic to all research and should, 
I think, change a great deal of our ideas on physiol- 
og}' and patholog} The technique with the gastnc 
shunt as a first fruit ma} be one of the most interest- 
ing and important things that is happening in mod- 
em ph} siology, according to John Fulton 

"We are going to Torquay for three months to get 
away from the climate of Oxford and I am taking a 
lorr}'- load of apparatus to have a temporary labora- 
tory there I’’ 

In the Umted States, we saw much of Dr Barda} 
EsjjeaaUy do we remember his visit in 1937 m con- 
nection with the Fifth International Congress of 
Radiology Few foreign radiologists were better 
known or more affectionately regarded m this 
countr}’ He was an honorary member of the Amer 
lean Roentgen Ray Soaety, an honorary fellow of 
the Amencan College of Radiology, and a corre 
spondmg member of the Radiological Soaet} of 
North Amenca He was prominent, of course, m his 
associations with the Bntish Dominions, where for 
years he represented the Austrahan and New Zea- 
land Soaeties of Radiology on the Council of the 
Bntish Institute of Radiology Last }’ear he was 
innted to deliver the first Sir Jagadish Bose 
Memonal Lecture in India Although unable to at- 
tend, he sent his lecture and shortly before his death 
received the memorial gold medal 

Nor do we remember Dr Barday alone for his 
work His devoted companion contnbuted largdy 
to his abihty m saenbfic investigafaons, and es- 
pecially dunng the later years helped him to carry 
on We offer our sincerest condolence The Amen- 
can radiological orgamzations salute the memory 
of a great colleague and mourn with his fnends that 
the end has come to such a useful existence 

James T Case, M D 
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Editor’s Note Sccretancs of state and local radiological societies are requested to co-operate m keeping this 
section up to-date by notifying the editor promptly of changes in ofiRcers and meeting dates 


Radiological Societi of North America Secre- 
tary Treasurer, Donald S Childs M D , 713 
E Genesee St., Svracuse 2, N Y 
American Radium Societi Secretary, Hugh F Hare 
M D , 605 Commonwealth Ave Boston 16, Mass 
American Roentgen Ray Society Secretary Harold 
Dabney Kerr, M D , Iowa City, Iowa 
American College of Radiology Secretary, William 
C Stronach, 20 N Wacker Dr , Chicago 6, 111 
Section on Radiology, A M A Secretary, U V 
Portmann, M D , Cleveland Clinic Cleveland 6, 
Ohio 

Alabama 

Alabama Radiological Society Secretary Treasurer, 
W D Anderson, M D , 420 10th St , Tuscaloosa 

Anzona 

Arizona Association of Pathologists and Radiolo- 
gists Secretary, R Lee Foster, M D 607 Pro- 
fessional Bldg , Phoenuc 

Arkansas 

Arkansas Radiological Society Secretary, Fred 
Homes, M D Pme Bluff Meets every three 
months and at meeting of State Medical Society 

California 

California Medical Association, Section on Radi- 
ology Secretary, Sydney F Thomas, M D , 
Palo Alto Cluuc, Palo Alto 

East Bay Roentgen Society Secretary Dan 
Tucker, 434 30th St Oakland 9 Meets monthly, 
first Thursday, at Peralta Hospital 
Los Angeles Radiological Society Secretary, 
Wybren Hiemstra, 1414 S Hope St. Meets 
monthly second Wednesday County Society Bldg 
Northern California Radiological Club Secretary, 
Charles E Grayson, M D , Medico-Dental Bldg , 
Sacramento 14 Meets at dinner last Monday of 
September, November, January, March, and May 
Pacific Roentgen Society Secretary, L Henry 
Garland, M D , 460 Sutter St San Francisco 8 
Meets annually with State Medical Association 
San Diego Roentgen Society Secretary, R F 
Niehaus, M D 1831 Fourth Ave , San Diego 
Meets first Wednesday of each month 
X-Ray Study Club of San Francisco Secretary, 
Wm F Reynolds, M D , Umversity Hospital, 
San Francisco 22. Meets thwd Thursday at 7 45 
January to June at Stanford University Hospital, 
July to December at San Francisco Hospital 

Colorado 

Colorado Radiological Society Secretary, Mark S 
Donovan M D 306 Majestic Bldg Denver 2 
Meets third Friday of each month, at the Colorado 
School of hledicme and Hospitals 


Connecticut 

Connecticut State Medical Society, Section on 
Radiology Secretary, Fred Zaff, M D , 135 
Whitney A\ e , New Haven Meetings bimonthly, 
second Wednesday 

Connecticut Valley Radiological Soctety Sec- 
retary EUwood W Godfrey , M D 1676 Boulevard, 
W Hartford Meets second Friday of October 
and April 

District of Columbia 

Radiological Section District of Columbia 
Medical Society Secretary, Karl C Corley, 
M D 1835 Eye St , N W , Washmgton 6 Meets 
third Thursday, January March, May, and Octo- 
ber, at 8 00 P M , m Medical Society Auditorium 

Florida 

Florida Radiological Society Secretary Treasurer, 
John J McGuire, M D , 1117 N Palafov, Pensa- 
cola Meets m April and m November 

Georgia 

Atlanta Radiological Society Secretary-Treasurer, 
Wm. W Bryan, M D , 490 Peachtree St, N E 
Meets second Friday September to May 

Georgia Radiological Society Secretary Treasurer, 
Robert Drane, M D , De Renne Apartments 
Savannah Meets m November and at the annual 
meetmg of State Medical Association 

Illinois 

Chicago Roentgen Society Secretary, John H 
Gilmore, M D 720 N Michigan Ave Chicago 
11 Meets at the Palmer House, second Thursday 
of October, November, January, February, March 
and April at 8 00 p m 

Illinois Radiological Society Secretary-Treasurer, 
WiUiam DeHollander, M D , St. Johns’ Hospital 
Spnngfield Meetmgs quarterly as announced. 

Illinois State Medical Society, Section on Ra- 
diology Secretary Harold L Shinall, M D , St 
Joseph’s Hospital, Bloomington 

Indiana 

Indiana Roentgen Society Secretary Treasurer 
William M Loehr, M D , 712 Hume-Mansur 
Bldg , Indianapolis 4 Annual meetmg m May 

Iowa 

Iowa X-Ray Club Secretary, Arthur W Erskme, 
M D , 326 Higley Buildmg, Cedar Rapids Meets 
durmg annual session of State Medical Society 

Kansas 

Kansas Radiological Society Secretary Treasurer, 
Anthony F Rossitto M D , Wichita Hospital, 
Wichita Meets annually with State Medical 
Society 


589 




590 


Radiological Societies 


October 1949 


Kentucky 

Kentucky Radiological Society Secretary-Treas- 
urer, Everett L Pirkey, M D , 323 East Chestnut 
St , Louisville 2 

Louisville Radiological Society, Secretary-Treas- 
urer, Everett L Pirkey, Louisville General 
Hospital, Louisville 2 Meets second Fnday of 
each month at Louisville General Hospital 

Louisiana 

Louisiana Radiological Society Secretary-Treas- 
urer, Johnson R Anderson, M D , No Louisiana 
Samtanum, Shreveport Meets with State Med- 
ical Society 

Orleans Parish Radiological Society Secretary, 
Joseph V Schlosser, M D , Charity Hospital of 
Louisiana, New Orleans 13 Meets first Tuesday 
of each month 

Shreveport Radiological Club Secretary, Oscar O 
Jones, M D , 2622 Greenwood Road Meets 
monthly September to May, third Wednesday 

Maryland 

Baltimore City Medical Society, Radiological 
Section Secretary, J Howard Franz M D , 1127 
St Paul St , Baltimore 2 

Michigan 

Detroit X-Ray and Radium Society Secretary 
rreaiurer, GeorgeBelanger M D , Harper Hospital, 
Detroit 1 Meetmgs first Thursday, October to 
May, at Wayne County Medical Society club rooms 

Michigan Association of Roentgenologists Sec- 
retary-Treasurer, R B MacDuff, M D , 220 
Genesee Bank Buildmg Flmt 3 

Minnesota 

Minnesota Radiological Society Secretary, C N 
Borman, M D , 802 Medical Arts Bldg , Mm- 
neapolis 2 Meets in Spring and Fall 

Missouri 

Radiological Soctety of Greater Kansas City 
Secretary, Wm M Kitchen, M D , 1010 Rialto 
Buildmg, Kansas City 6 Mo Meetmgs last 
Friday of each month 

St Louis Society of Radiologists Secretary, Charles 
J Nolan, M D , 737 Umversity Club Bldg 
Meets on fourth Wednesday, October to May 

Nebraska 

Nebraska Radiological Society Secretary-Treas- 
urer Ralph C Moore, M D , Nebraska Metho- 
dist Hospital, Omaha 3 Meets thud Wednes- 
day of each month at 6 P m m Omaha or Lmcoln 

New England 

New England Roentgen Ray Society Secretary- 
Treasurer, George Levene, M D , Massachusetts 
Memorial Hospitals, Boston Meets monthly 
on thud Friday at Boston Medical Library 


New Hampshire 

New Hampshire Roentgen Society Secretary, 
Albert C Johnston, M D , Elliot Community Hos- 
pital, Keene Meetings quarterly m Concord. 

New Jersey 

Radiological Society of New Jersey Secretary, 
Benjamin Copieman, M D 280 Hobart St , Perth 
Amboy Meetings at Atlantic City at time of 
State Medical Society and midwmter m Newark 

New York 

Associated Radiologists of New York, Inc. Sec- 
retary, William J Francis, M D , East Rockaway 
Brooklyn Roentgen Ray Society Secretary, J 
Daversa, M D , 603 Fourth Ave , Brooklyn 

Meets fourth Tuesday, October to April 
Buffalo Radiological Society Secretary-Treasurer 
Mano C Gian, M D , 610 Niagara St , Buffalo 1 
Meetmgs second Monday October to May 
Central New York Roentgen Society Secretary, 
Dwight V Needham, M D , 608 E Genesee St., 
Syracuse 10 Meetmgs January, May, October 
Kings Count\ Radiological Society Secretary, Mar 
cus Wiener, M D , 1430 48th St , Brooklyn 19 
Meetmgs fourth Thursday evening, October to 
May, at 8 45 pm, in Kings County Medical Bldg 
New York Roentgen Society Secretary, F H Ghi 
selm M D 111 E 76 St , New York 
Queens Roentgen Ra\ Society Secretary, Jacob 
E Goldstein, M D , 88-29 163rd St, Jamaica 3 
Meets fourth Monday of each month 
Rochester Roentgen-Ray Society Secrelary-Treas 
urer, Ralph E Alexander, M D , 101 Medical Arts 
Bldg , Rochester 7 Meets at Strong Memorial 
Hospital, thud Monday, September through May 
North Carohna 

Radiological Society of North Carolina Sec 
retary James E Hemphill, M D , Professional 
Bldg , Charlotte 2 Meets m May and October 

North Dakota 

North Dakota Radiological Society Secretary, 
Charles Heilman, M D , 1338 Second St , N , 
Fargo 
Ohio 

Ohio State Radiological Society Secrelary-Treas 
urer, Edward C Elsey, M D , 927 Carew Tower, 

Cmcmnati2 Meets with StateMedicalAssociation 

Central Ohio Radiological Society Secretary, 
Paul D Meyer M D , Grant Hospital, Columbus 
Meets second Thursday, October, December, 
February, April, and June, 6 30 PM, Seneca 
Hotel, Columbus 

Cincinnati Radiological Society Secretary, Eugene 
L Saenger, M D , 735 Doctors Bldg , Cmcmnati 2 
Meets last Monday, September to May 
Cleveland Radiological Society Secretary-Treas 
urer, John R Hannan M D , Cleveland Clmi^ 
Cleveland 6 Meetmgs at 6 30 P M. on fourth 
Monday October to April mclusive 
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Oklahoma 

Oklahoma State Radiological Societv Secretary- 
Treasurer, V! C Brown M D , 21st and Xanthus, 
Tulsa 4 Meets in October, Januarj', and May 

Oregon 

Oregon Radiological Society Secretary-Treasurer, 
Boyd Iscnbart, M D , 214 Medical-Dental Bldg , 
Portland 6 Meets monthly, on the second 
Wednesday, at 8 00 P M , in the library of the 
University of Oregon Medical School 

Pacific Northwest 

Pacific Northw'est Radiological Society Secre- 
tary-Treasurer, Sydney J Hawley, MD, 1320 
Madison St Seattle 4, Wash Meets annually m 
May 

Pennsylvania 

Pennsvxvania Radiological SoaETY Secretary- 
Treasurer, James M Converse, M D , 416 Pme 
St , Williamsport 8 Meets annually 

Philadelphia Roentgen Ray Society Secretary, 
George P Keefer, M D , 1930 Chestnut St , Phita 
delphia 9 Meets first Thursday of each month 
at 8 00 P M , from October to May, m Thomson 
Hall, College of Physicians, 21 S 22d St 

Pittsburgh Roentgen Society Secretary Treasurer, 
R P Meader, M D , 4002 Jenkms Arcade. Pitts- 
burgh 22 Meets second Wednesday of each month 
at 6 30 p u , October to June 

Rocky Mountam States 

Rocky Mountain Radiological Society Secretary- 
Treasurer, Maurice D Frazer, M D , Lmcoln 
Chmc, Lincoln, Nebr Next meetmg m Denver, 
Colo , Aug 18-20, 1949 

South Carolina 

South Carolina X-Ray Society Secretary-Treasurer, 
Robert B Taft, M D , 103 Rutledge Aye , Charles- 
ton 16 

South Dakota 

Radiological Society of South Dakota Secretary 
Treasurer Marianne Wallis, M D , 1200 E Fifth 
Ave , Mitchell Meets during Annual Session of 
State Medical Society 

Tennessee 

Memphis Roentgen Club Meetmgs second Tuesday 
of each month at University Center 

Tennessee Radiological Society Secretary Treas- 
urer J Marsh Fr4re, M D 707 Walnut SL, Chat- 
tanooga Meets annually with State Medical 
Society m April 

Texas 

Dallas-Fort Worth Roentgen Study Club Sec- 
retary X R Hyde. M D Medical Arts Bldg , 
Fort Worth 2 Meetmgs on thud Monday of each 
month m Dallas in the odd months and m Fort 
Worth in the ev en months 


Houston X-Ray Club Secretary, Curtis H Burge, 
M D , 3020 San Jacmto, Houston 4 Meetmgs 
fourth Monday of each month 

Texas Radiological Society Secretary Treasurer 
R P O’Bannon, M D . 660 Fifth Ave., Fort Worth 
Next meeting Feb 3-4, 1950, m Dallas 

Utah 

Utah State Radiological Society Secretary-Treas 
urer, Angus K Wilson, M D , 343 S Mam St 
Salt Lake City Meets thud Wednesday, Jan 
uary, March, May, September, November 

Virginia 

Virginia Radiological Society Secretary,'? B Par 
sons, M D , Norfolk General Hospital, Norfolk 7 

Washmgton 

Washington State Radiological Society Secre- 
tary Treasurer, John H Walker, M D , 1116 
Terry Ave , Seattle Meetmgs fourth Monday, 
October through May, at College Club, Seattle. 

Wlsconsm 

Mhwaukee Roentgen Ray Society Secretary- 
Treasurer, Theodore J Pfeffer, M D , 839 N Mar 
shall St , Milwaukee 2 Meets monthly on second 
Monday at the University Club 

Radiological Section of the Wisconsin State Med- 
ical Society Secretary, Abraham Melamed, M D , 
426 E Wisconsin Ave Milwaukee Two-day meet- 
mg m May, one day with State Medical Society 
September 

University OF Wisconsin Radiological Conference 
M eets first and thud Thursdays 4 pm, September 
to May, Service Memorial Institute, Madison 6 

Puerto Rico 

Asociaci6n PuBRTORRiQUEflA DE RadiologIa SecTe 
tary, Jesus Rivera Otero, M D , Box 3642, San 
turce, Puerto Rico 

CANADA 

Canadian Association of Radiologists Honorary 
Secretary-Treasurer, E M Crawford, M D As 
sociate Honorary Secretary-Treasurer, Jean Bou 
chard, M D Central Office, 1536 Sherbrooke St 
West, Montreal 26, Quebec Meetings m January 
and June 

La Socifirfi Canadienne-Francaise d’Electrologie 
ET DE Radiolooie MfiDiCALES General Secretary 
Ongtne Dufresne, M D , Institut du Radium 
Montreal Meets thud Saturday each month 

CUBA 

SociEDAD DE RadiologIa y Fisioterapia de Cuba 
O ffices m Hospital Mercedes, Havana Meets 
monthly 

MEXICO 

SoaEDAD MEXICANA de RADIOLOCiA Y FiSIOTERAPlA 
General Secretary, Dr Dionisio Pfirez Cosio 
Marsella 11, Mdxico, D F Meetmgs first Mon 
day of each month 
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ROENTGEN DIAGNOSIS 


THE HEAD AND NECK 

Recognition and Treatment of Increased Intra- 
cranial Pressure in Infancy and Childhood. Barnes 
Woodhall Pediatrics 2 533-^3, November 1048 

The classical symptoms and signs of increased intra- 
cranial pressure may be recognized in the adult iiith a 
fair degree of accuracy They consist, bnefly, of 
headache, vomiting, papilledema, and a depressed or 
altered state of consciousness They appear m the 
presence of any expanding lesion, be it brain tumor 
traumatic hematoma, or chronic infection, because of 
the relatn ely simple fact that the adult skull may be 
considered a closed bo\, incapable of significant ex 
pansion in terms of relief of intracranial hypertension 
In the infant and child, on the other hand, the skull is 
an expansible box rather than a closed one The nor 
mal roentgenogram of the infant skull may therefore be 
ex-pected to show definite differences from that of the 
adult, differences vrhich are significant m the neuro- 
surgical search for evidence of increased mtracranial 
pressure 

In the infant, the bones of the skull appear homo 
geneous, since they are without a diploic structure and 
contain less inorganic material than in the adult 
The bones are thin and fail to exhibit vascular markings 
and irregular areas of rarefaction or density character- 
istic of the adult roentgenogram Suture lines, being 
composed of fibrous tissue, are ivell marked and wide 
The sella turcica is roughly circular, smaller than that 
of the adult, and shous a blunt dorsum sellae At the 
age of ten months the charactenstics of the infant skull 
are still obvious At the age of two years, a diploic 
structure appears and the roentgenogram begins to ap- 
proach that of an adult The bones of the skuU gam 
adult thickness slowly, and a striking manifestation of 
the growth curve of the child's brain is apparent as a 
mottled irregularity on the inner surface of the skull 
These areas, correspondmg to the convolutions of the 
growmg brain, are known as digital or convolutional 
markmgs They may be irregularly distributed or 
localized Withm certam hmits, they must be re- 
garded as normal findings in the skull of the groimg 
child 

It was found m a study of 100 children with verified 
brain tumors that in the majority of cases cknical signs 
and symptoms appeared in almost a fulmmatmg fash- 
ion One may mfer from this that the compensatory 
mechanism of skull expansion prevents subjective dis 
tress dimng the early phase of increasing pressure and 
that symptoms de\ elop only when intracranial pressure 
IS well advanced and the compensatory mechanism 
has failed 

The types of initial coraplamt m this senes were 
almost equally divided between those suggesting a re- 
action to intracranial hypertension and those denotmg 
a specific neurologic defect Thus 49 children had 
headache, vomitmg, or an enlarged head as the initial 
complamt, while m 31 a staggermg gait or an extremity 
paralysis was the initial symptom A large percentage 
showed the syndrome of headache vomiting and dis- 
turbance of vision that is so charactenstic of intracranial 
pressure Since a large proportion, perhaps 70 per cent, 
of intracranial tumorj m children invohe the cere- 
bellum or brain stem, the complaints of staggering gait 


and cranial or penpheral motor weakness might well be 
expected 

The neurologic examination of a child suspected of 
having a brain tumor may be divided mto a search for 
evidence of intracranial hypertension and an evalua 
tion of the existing neurologic defect In the present 
senes, 88 per cent showed mdisputable evidence of in- 
creased pressure on simple ophthalmoscopic examma- 
tion of the eyegrounds An enlarged head and the so- 
called cracked pot sound on percussion were present 
in a significant number of patients 
When the plain or routine roentgenograms of the 
skulls of these patients were studied, it was found 
that the diagnosis of a neoplasm could be suspected if 
not proved in 63 per cent Films in cases m which the 
cracked-pot sound is elicited almost mvanably show 
distinct separation of the suture Imes This may be 
seen in lateral views of the skull where the coronal suture 
line IS commonly more affected and m anteropostenor 
views where the sagittal rather than the lambdoidal, 
separates more widely One would expect perhaps that 
the various x ray signs of increased pressure would ap- 
pear simultaneously m every patient This is not the 
case, however, due to age differences and to variations 
m the degree of pressure, the thinness of the skull, the 
fibrous fixation of the suture Imes and the presence or 
absence of ventncular hydrocephalus 

In spite of the title of the paper, the treatment of 
mcreased intracranial pressure is not discussed 
Eleven illustrations, mcludmg 6 roentgenograms, 2 
charts 

Rebef of Symptoms Following Encephalography by 
Combmed Premedicahon and Use of Oxygen Carl J 
Kornreich Arch Neurol S. Psychiat 60 612-519, 
November 1948 

It has been shown by previous studies (Schwab, Fine, 
and Mixter Arch Neurol &. Psychiat 37 1271, 
1937) that inhalation of oxygen followmg encephalog- 
raphy results in prompt removal of most of the in 
jected air from the subarachnoid space This, of 
course, eliramates the severe postencephelographic 
headache which may last in some cases for several days 
The author achieved this result with an ordinary 
hospital oxygen tent In 40 cases, 95 per cent oxygen 
was administered at a rate of 8 hters per minute The 
patients were left m the ox'y gen tent for i anous penods 
but three hours appeared to be adequate In 28 pa 
tients treated for that length of time the results were 
excellent 

(The pnnmple mx olved in this procedure is not new, 
it is based on lowering the amount of nitrogen in the 
blood by inhalation of pure oxygen thus allon ing rapid 
absorption of the nitrogen in the icntncles and sub 
arachnoid spaces The oxygen is no problem since 
every capillary contains blood capable of takmg up 
some oxygen, especially at the venous end ] 

A study was also made of vanous types of pre- 
medication A combination of hexobarbital (cnpal) 
and a preparation containing both hexobarbital and 
aspinn (e\ icyl) was most effective m minimizmg shock 
and X omitingand allaying the patient’s fears 
Four roentgenograms, 1 drawmg 

Zac F Endress, M D 
Pontiac, Mich 
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Air Embohsm Occurring During Encephalography 
Report of Two Cases Arthur B King and Frank J 
Otenasek J Neurosurg 5 577-579, November 

1948 

The only 2 cases of air embolism occurring during 
encephalography over a thirty -year penod at the Johns 
Hopkins Hospital are reported Both mjections were 
made by house officers with more than average experi- 
ence on the Neuro-Surgical Service and it is therefore 
knonn that neither an excess of air nor an excess of 
pressure was used during the procedure 

The site at which the air entered the vascular tree 
could not be determmed postmortem in either case 
Since no blood flowed out of either of the lumbar punc- 
ture needles when they were inserted, it seems very 
unhkely that any of the epidural vems in the lumbar 
region were entered This possibility, however, can- 
not be entuely excluded There were no abnormal 
vessels along the cauda equina that could have been 
punctured The more probable explanation would 
seem that a small vem entenng one of the dural sinuses 
in the head was broken, allowmg mgress of au mto the 
\enous system This however, could not be proved 


Cerebral Angiography m the Diagnosis of Intra- 
cramal Hematomas Knstian Kristiansen Surgery 
24 755-768, November 1948 

It IS extremely important in cases of head injury to 
make the correct decision as to whether, when and 
where to operate In the author's experience the best 
guide IS the state of consciousness If a patient is 
regaining consciousness operation is not believed to be 
indicated — regardless of evidence of a depressed skull 
fracture, slow pulse, increased blood pressure readmgs, 
etc On the other hand, increasmg drowsmess with 
restlessness, fadmg mto stupor and coma, are clear 
mdications for surgery This picture may be present in 
cases of extradural subdural or intracerebral hematoma 
or of cerebral contusion and laceration with edema 
Percutaneous cerebral angiography will differentiate 
these various conditions and, at least theoretically, 
should detect combmed intracerebral and subdural 
hematomata The author claims that no harm results 
from the procedure m acute head mjunes 

Careful observation of the patient and conservatism 
m performmg the indicated surgery are stressed 
Six cases are reported but unfortunately all of the 
illustrations but one are Ime drawings of the films It 
would be interesting to see the quality of the roent- 
genograms obtained m this type of case 

One roentgenogram 12 drawings , 3 photographs 
Zac F Exdkess M D 
Pontiac, Mich 


Case of Basilar Impression Associated with Cerebra: 
Tumour Jeffery R Tnpp and R D Rothfield 
M J Australia 2 519-523, Oct 30, 1948 

Basilar impression is a deformity of the occipital bom 
areociated with narrowmg of the foramen magnum anc 
of the ccmcal canal givmg nse to progressive compres 
Sion of the spmal cord medulla and cerebellar hemi 
spheres The authors discuss the causes, clmical fea 
tures and diagnosis, which can be made by the charac 
tenstic x-ray nee of the skull 

l^oreco impressio^ sociated with mtra 

cranial n j be f » e Uterature, am 

lor this r Ors ollowing case. 


The patient was a 17-year-old girl with the onset of 
headaches two years prior to her admission to the hos 
pital Multiple neurological symptoms had subse 
quently developed, including staggering with falling to 
the left, a nght-sided facial palsy, and the recent onset 
of diplopia The physical, laboratory, and x-ray find 
mgs are described Though the posterior border of the 
tumor IS clearly seen in the ventnculogram, it was over 
looked, and the diagnosis was limited to basilar irapres 
Sion The observers felt that surgery for decompres 
Sion of the posterior fossa was indicated Subsequent 
to the operative procedure, the patient expired The 
autopsy findings are described 

It IS suggested that the basilar impression may have 
developed secondary to the tumor and its associated 
hydrocephalus and increased intracranial pressure 
The possibility that the two conditions of basilar impres 
Sion and primary tumor were unrelated is also considered 
Nine illustrations, including 2 roentgenograms 

D R Brxant, M D 
The Henry Ford Hospita, 

Case of Localized Osteitis Fibrosa of the Skull 
Margaret Leslie and David Stenhouse Bnt J Surg 
36 211-212, October 1948 

The ranty of localization of osteitis fibrosa m the skull 
justifies the reporting of this single case Preoperative 
x-ray studies showed a bony swelling in the left upper 
parietal region with elevation and thinnmg of the outer 
table and marked expansion of the diploe over a circum 
scribed area No mtracranial extension was present 
Microscopic examination of the area after removal 
showed the usual changes of osteitis fibrosa and blood 
chemistry studies were found to be normal Thus the 
diagnosis is well estabhshed 

The films are mterestmg in that they seem to be 
characteristic, at least they resemble no other condi 
tion closely 

Three roentgenograms, 2 photographs, 1 photo- 
micrograph Zac F Endress, M D 

Pontiac, Mich 

Penetratmg Injury of the Cramal Vault. John 
Hunter and Gilbert Phillips Australian & New 
Zealand J Surg 18 140-143, October 1948 

A case is reported lUustratmg the severe mtracranial 
disturbance which may follow an apparently minor 
wound of the scalp unaccompanied by signs of conctis 
Sion or cerebral damage TTie extent of the external 
wound to the head is often no indication of the degree of 
trauma suffered by the bram 

A laborer aged 29 years sustamed a head mjury 
caused by a fallmg tool, while workmg in a caisson 
There was no loss of consciousness, and he was able to 
stand and walk Skull films were reported as negati^ 
A small scalp laceration was noted at the vertex The 
next two weeks were not eventful except for shght 
sluggishness and headache Sixteen days following the 
injury, however, progressive paresis of the nght upper 
and lower extremities developed Further examination 
showed early papilledema m the left fundus and abnor- 
mal reflexes on the right side Repeat roentgenograms 
revealed a depressed fracture of the left parietal bone 
near the vertex with a number of depressed bone frag 
ments At operation the dura was found to have been 
lacerated and driven into the cortex The skuU defect 
and mvolved brain were debnded, and a small abscess 
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localized in the brain and another in the subdural space 
were drained, all bone fragments u ere remov cd, and the 
wound closed Postoperative electroencephalography 
showed satisfactory results, and complete recovery, ex- 
cept for a slight residual limp, ensued 
A plea for early \ ray studies m supposedly minor 
scalp wounds, even with no alteration of the conscious 
lev el, IS made Depressed skull fracture constitutes an 
indication for immediate surgical removal of indnven 
bone fragments 

Two roentgenograms, one photograph, two electro 
encephalograms Edw ard E Levine, M D 

Dearborn, Mich 

Exammation of the Nasal Accessory Smuses by 
FiUing with Contrast Medium K Graf Schw-eiz 
med Wchnschr 78 1123-1125, Nov 20, 1948 (In 
German) 

After a brief general discussion of the indications for 
and value of contrast filling of the sinuses, especially 
the antrum, for radiographic study, Graf strongly ad- 
vocates the use of a banum sulfate suspension mstead 
of the usual iodized oil He cites as advantages the 
better delmeation, the greater case of filling, since the 
suspension runs readily through a needle and a 
marked saving in expense He prefers to remove the 
contrast substance after the examination for fear of 
exacerbation of any infection present 
Four roentgenograms Lewis G Jacobs M D 

Oakland, Calif 

THE BREAST 

Localization and Treatment of Papillomas of the 
Breast Harry C Saltzstein and Robert S Pollack 
Cancer 1 625-633, November 1948 
What to do w'lth the patient who occasionally bleeds 
from the nipple in the absence of a palpable tumor is a 
perplexmg problem and much disagreement exists on 
the extent of surgical treatment necessary for proper 
handhng of the condition Many recommend amputa- 
tion, but good statistics are available to show that cases 
may frequently be conservatively treated especially 
in the absence of a palpable tumor 
Four types of bleedmg from the nipple should be con- 
sidered (1) bleedmg occurring with a large, hard 
Palpable mass clmically resembling cancer, (2) bleeding 
occurnng with a mass more characteristic of chronic 
mastitis, (3) bleedmg from a small palpable tumor m 
the periphery of the areolar region, (4) slight bleedmg 
from the nipple in the absence of a palpable tumor 
This last type presents a problem in diagnosis for which 
mammography may be used Too often mastectomy 
is recommended and done for a benign condition 
Eight cases of papilloma of the breast are reported 
nnd analyzed Appropriate film studies and photo 
graphs of gross specimens are included for illustration 
Chalmers S Pool, M D 
University of Arkansas 

THE CHEST 

Conditions to Be Differentiated m the Roenfeen 
Eiagnosls of Pulmonary Tuberculosis L H Garland 

Ann Int Med 29 878-880, November 1948 
This paper consists largely of a list of 89 diseases, 
disorders and anomahes which may resemble pul- 
monary tuberculosis in the roentgenogram that is. 


which may cast shadows identical with those cast by 
pulmonary tuberculosis in its various forms In his 
twenty one years of radiologic practice, the author has 
seen all but four of the conditions (blastomycosis, 
pulmonary phleboliths, bagassosis, eosinophilic granu- 
loma) confused with pulmonary tuberculosis or mis- 
called pulmonary tuberculosis Authenticated cases 
are available in the hterature in which these four also 
were the source of erroneous diagnoses of tuberculosis 

Apical Pulmonary Caremoma and Tuberculosis 
The Value of Sputum Cell Study m Difierenbal Diag- 
nosis Martin Bergmann, Burton A Shatz and I 
Jerome Fiance JAMA 138 798-801, Nov 13, 
1948 

Exammation of the sputum for tumor cells will yield 
a positive diagnosis m from 60 to 88 per cent of car- 
emomas of the lung Three cases are presented in 
which a diagnosis of cancer was thus established when 
tuberculosis was suspected on the basis of the clmical 
and roentgen findmgs Bronchoscopy failed to provide 
positive biopsies but m each case the nature of a right 
upper lobe lesion was revealed by the fiudmg of neo 
plastic cells in the sputum 

In the authors’ experience the incidence of tumor cells 
m the sputum has been highest in lesions of the upper 
lobes of the lungs, probably because of the better dram 
age of bronchi^ secretions from the upper lobes into 
the mam bronchi, where they are readily expectorated 
Thus, m the very cases in which bronchoscopy is often 
est of no help the sputum exammation is most likely to 
give posibve results In the older age groups especially, 
sputum exammation for neoplastic cells should be em- 
ployed almost as routinely as the exammation for 
tubercle bacilli m the diagnosis of apical pulmonary 
lesions 

Three roentgenograms, 3 photomicrographs 

M M Figley, M D 
University of Michigan 

Difficulties m Diagnosis Between Tuberculosis and 
Loeffler’s Syndrome C S Barker and J A Fownes 
Canad M A J 59 472-474, November 1948 

The authors report a case which they beheve serves 
to emphasize the difficulty m differential diagnosis be- 
tween pulmonary tuberculosis and Loeffler’s syndrome 
The patient was an eighteen year-old white male, with a 
history of recurrent asthmatic attacks X ray cx- 
aramation revealed areas of transitory pulmonary in- 
filtrations which could not definitely be ascribed to 
tuberculosis or Loeffler’s syndrome Tuberculin tests 
and studies of the sputum and stomach washings were 
repeatedly negative The eosmophil count varied be 
tween 3 and 22 per cent A definite diagnosis was not 
estabhshed Additional progress notes revealed fur- 
ther regression of the parenchymal changes and the 
tuberculin test remamed negativ e 

Four roentgenograms 2 tables 

Robert H Leaming M D 
Jefferson Medical College 

TTie Homolaterahty of Pulmo-Laryngeal Tuber- 
culosis E Stangl Schweiz med Wchnschr 78 
1108-1111, Nov 13,1948 (In German) 

Most authonties believe that the development of 
laryngeal tuberculosis as a compbcation of pulmonary 
tuberculosis is accomplished by spread along the tra- 
cheobronchial tree, although occasional essayists haxe 
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suggested the blood or lymph channels as possible 
routes of spread Stangl studied 100 cases in which this 
complication was present, and found that in 44 the 
disease was on the same side as the pulmonary lesion, 
m 18 on the opposite side, and in 30 the laterality was 
indeterminate for vanous reasons (adianced disease, 
etc ) This preponderance of homolaterahty leads 
him to believe that the usual route of spread is hematog- 
enous, with a neurologic component permitting ready 
blood flow from the primary lesion to the larynx He 
therefore speaks of a "neurohematogenous” origin for 
the laryngeal component of the pulmolaiyngeal com- 
plex Lewus G Jacobs, M D 

Oakland, Calif 

Tuberculosis Case-Fmdmg Survey m Penal and 
Correctional Institutions in Ohio Mark W Garry 
Dis of Chest 14 862-869, November-December 1948 
Chest surveys were made, with 35 mm film, of the 
inmates and employees of two penal and two correc- 
tional institutions for males in Ohio m 1940 Rc 
examinations with 14 X 17-inch films were made 
when evidence of disease was detected Of 7,123 in- 
mates, 237, or 3 3 per cent, showed tuberculosis, as 
follows mmimal 126, moderately advanced 71, far 
advanced 13, primary 1, remfection 15, pleurisy wnth 
effusion 3, unclassified 8 Of 640 employees, 15, or 2 3 
per cent showed tuberculosis minimal 4, moderately 
advanced 3, far advanced 1, reinfection 2, unclassified 
4, sihcosis with infection 1 - The 237 cases detected 
among the inmates represent an mcidence of 33 per 
thousand, which is three times greater than that in the 
general population The 15 cases detected among the 
employees represent an incidence of 23 per thousand, 
which IS twice that found m community surveys 

The author does not give the number of knowm and 
the number of newly detected tuberculosis cases in this 
survey 

Unsuspected non-tuberculous disease was found in 
95, or 1 2 per cent of the screened cases 

Recommendations are made for a program of tuber- 
culosis control for the penal and correctional institutions 
of the state (see also Horst and Beatty Ohio State M 
J 43 825, 1947 Abst in Radiology 51 129, 1948) j 
Four tables Henry K Taylor, M D 

New York N Y 

Streptomycm Treatment of Pulmonary Tuberculosis 
A Medical Research Council Investigation Bnt 
M J 2 769-782, Oct 30 1948 
A planned group investigation was carried out under 
the auspices of the British Medical Research Council m 
the hope of obtaining a negative or affirmative answer 
to the question ‘Is streptomycin of value m the treat- 
ment of pulmonary tuberculosis?” It was not designed 
to determme m what types of pulmonary tuberculosis 
streptomycm could be effective nor to determme opti 
mal dosage or duration and rhythm of treatment 

One hundred and seven patients with acute progres- 
sive bilateral tuberculosis unsmtable for collapse 
therapy were studied Fifty two patients were treated 
■with bed rest alone and 65 were treated with bed rest 
and streptomycin The period of observation for each 
patient was six months At the end of that period 7 
per cent of the streptomycm patients and 27 per cent of 
the bed rest patients had died 

Radiologically considerable improvement was noted 


in 51 per cent of the streptomycin patients and f 
cent of the bed rest patients, slight or moderate 
provement was noted in 18 percent of the streptom 
patients and 25 per cent of the bed patients, a 
from those who died, deterioration was seen in IS 
cent of the streptomycin patients and 34 percent o 
bed patients 

Improvement in streptomycin patients was gre: 
in tlie first three months After the end of this pe 
many began to detenorate 

At the end of six months, examinations for tub 
bacilli w ere negative in 8 streptomycin cases and 2 
rest cases The best results in streptomycin c 
were seen in the first months of treatment 

Tests for streptomycin sensitmty of infecting sti 
were made in 41 cases, and the authors attribute n 
of the deterioration seen after initial improvemer 
streptomycin resistance 

Twenty roentgenograms, 14 tables, 6 charts 

Joseph D Calhoun, M j 
University of Arkansi 

Asbestosis VI Analysis of Forty Necrop 
Cases Kenneth M Lynch and W M Cannon 
of Chest 14 874-885, No\ ember-December 1948 
This IS one of a senes of papers on asbestosis of w 
the first was published in 1930 In the eighteen y 
coiered by these studies some degree of asbestosis 
encountered in 40 autopsies Upon the basis of 
degree of pulmonary fibrosis, 12 of these cases i 
considered as of mmor grade, 14 medium grade, ani 
advanced The cases of mmor grade were incide 
findings in patients dying of other disease Nor 
there any evidence that asbestosis of medium grade 
responsible for death, in these cases the histor 
employment in an asbestos factory was usually tri 
only after the necrospy diagnosis had been m 
The shortest known exposure m this group was twe 
eight months in a three y ear penod In at least 
the 14 cases of advanced degree, pulmonary fibi 
play ed a major role as a cause of death 

An ' asbestosis” body consists of a central asbe 
fiber with a shmy yellow brown coatmg, appeanng 
variety of architectural forms These bodies 
usually located m the terminal bronchioles and in 
vestibular area of the lobule Small ones may api 
in the peribronchial lymph nodes, where there i 
foreign-body reaction, but usually little if any fibn 
The bodies reniam in the lungs more or less permanei 
and undergo slow but definite changes The findin 
asbestos bodies in the sputum is only an indicatioi 
exposure, and gives no information as to the condil 
of the lungs Asbestos bodies are usually more 
merous in cases of current or recent long exposure, 
may be found for years after cessation of exTosi 
They may even be absent or present in only spi 
numbers in advanced asbestosis of long duration 
Pleural thickening is a feature of advanced asbestc 
though it IS not invariably present These were 
cases of the present senes in which there was no plei 
fibrosis including 6 in the adv anced stage In 16 ct 
there was other pulmonary disease which may haveb 
responsible for the fibrotic changes in the pleura 
In association w ith the pulmonary fibrosis the autl 
found hyalme nodules of scar tissue m 8 instances 
this connection they quote King, Clegg, and 1 
(Thorax 1 188 1946), who observed nodular fibrosi 
the lung following intratracheal injection in rabbits 
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asbestos fiber of 15 or more microns m length while 
diffuse fibrosis resulted from snnilnr injection of fibers 
mcasunng 2 5 microns 

Carcinoma of the lung was found 3 times in this 
autopsy senes, an incidence of 7 5 per cent compared to 
a general incidence of 1 per cent m 2 083 necropsies in 
the last ten }’ears 

The authors found no evidence th it nsbestosis favors 
the dc\ elopment or progression of tuberculosis Only 
4 cases of active tuberculosis w ere found 
In general, the advance of the disease and the age of 
the lung fibrosis parallel the duration of exposure and 
the length of time since its beginning Fibrosis does 
not progress indefinitelj after exposure ceases, but 
that existing persists, aging into scar tissue 
In the discussion of this paper Dr Leopold Brahdy 
emphasized the necessity of establishing an ctiologic or 
non-etiologic relationship between tuberculosis and 
asbestosis and of correlating the length of exposure 
and the seventy of the disease Dr W Bernard 
Ycgge emphasized the differences between pulmonary 
asbestosis and silicosis Asbestosis is caused by an 
alLah, magnesium silicate, along with calcium and 
iron, the particles arc arrested in the bronchioles and 
alveoli and are not readily transported into the lytn 
phatic system, the sputum contains asbestos bodies 
Early in the disease the roentgen appearance may be 
similar to silicosis, but in more advanced asbestosis 
a ground glass opacity and involvement of the costo 
phrenic angles are distinguishing features 
Six illustrations, Stables 

Henrv K Tavxor, M D 
New York N Y 


Hemp Pneumoconiosis Giano Magn Radiol 
med (Milan) 34 668-682, November 1948 (In 

Itaban) 

The author has studied forty patients who, after 
workmg many years la factories where the air was laden 
with hemp dust, suffered from persistent cough and 
dyspnea, some emphysema, and allergic manifestations 
The radiologic appearance of the chest is not character- 
istic but shows emphysema, widening of the hilar 
shadows, and increase of the pulmonary markings 
The symptoms and radiologic changes become apparent 
only after a prolonged exposure to the dust, and the af- 
fection IS relatively benign 

Three roentgenograms 

Cesarb Giantdrco, M D 
Urbana, 111 

Bronchostenosis of Inflammatory Origm, with Re- 
port of Six Cases H F Fabntius and H 0degaard 
Actaradiol 30 386-694, Nov 30,1948 

The authors state that the most common cause of 
atelectasis is bronchial obstruction, which they classify 
as follows (1) obstruction of the lumen (blood, secre- 
tion, foreign body) , (2) changes in the bronchial wull 
(inflammatory or due to tumor), (3) extrabronchial 
changes with compression of the lumen They report 
6 cases of bronchial stenosis caused by inflammation 
m the bronchial wall 

In all the cases there was a long history of bronchitic 
symptoms with expectoration — two to twenty-SLx 
years, in 2 there was hemoptysis In 3 cases the stric- 
ture was due solely to non-specific inflammation and 
in 1 to a local inflammation around a foreign body 


In the 2 remainmg cases tubercle bacilli had been dem- 
onstrated on single occasions In one of these a lobec- 
tomy was performed and histologic exammation showed 
no evidence of specific mflammation, m the other 
tubercle bacilli could not be demonstrated by direct 
smears or cultivation over a three year period 

The authors emphasize that a chronic bronchitis 
may mask a bronchostenosis caused by localized m- 
flammation in a bronchus Only shght changes may 
be present on the usual chest roentgenogram In 4 
of them cases, the constriction was demonstrated by 
planigrams and in 4 by bronchography (including the 2 
in which planigrams were not obtamed) Bronchos 
copy w ith biopsy was done m all six cases 

Treatment is not discussed m detail Both medical 
management and lobectomy were employed in the re- 
ported cases 

Fifteen roentgenograms W H Robinson, M D 
Cleveland Clime Foundation 

Adamantmoma of the Manila Metastatic to the 
Lung OrviUe F Grimes and H Brodie Stephens 
Ann Surg 128 999-1006 November 1948 

Adamantmoma is a rare, slow growing epithelial 
tumor of the jaw which is related tp the dentigerous 
cyst and might well be called an enamel-cell tumor 
It is usually benign but metastases have been reported 
m 18 cases In 9 of these the pulmonary parenchyma 
was invmlved but only m 2 was the diagnosis proved 
histologically The authors report a thud case 
Sixteen months prior to admission the patient had a 
radiographic exammation of the chest which showed a 
soft shadow in the nght lung field interpreted as bron- 
chitis A shght untative cough without production of 
sputum or blood persisted to the time of entry Repeat 
roentgenograms at ten months and one year after the 
original examination showed an increase m the size of 
the lesion 

Ten years previously an adamantmoma of the left 
maxiUa had been removed surgically and postoperative 
radium therapy had been given, with eventual partial 
ankylosis of the temporomandibular jomts, which pre 
vented bronchoscopy at the time of examination 

Roentgenograms of the chest on admission showed a 
circumscribed density of the lower lobe of the right lung 
in the postenor basal division Comparison with the 
previous studies indicated further mcrease in size of the 
lesion 

At operation a hard, circumscribed, rounded mass 
was found deep in the parenchyma of the right lower 
lobe and was entuely confined withm it The hilar 
and mediastmal nodes were soft and not grossly in- 
volved Therefore, a lobectomy was performed The 
patient responded well postoperativ ely 

The microscopic appearance of the tumor was inter- 
preted as adamantmoma caremoma The similarity 
m appearance to the original sections of the tumor of 
the maxilla was v ery stnkmg 

Four illustrations, includmg 2 roentgenograms, 

I table Bernard S Kalavjiav M D 

Detroit, Mich 

Hereditary Hemorrhagic Telangiectases Associated 
with Pulmonary Arteriovenous Fistula m Two Members 
of a Fanuly John H Moyer and Alfred J Ackerman 
Ann Int Med 29 776-802, Nov ember 1948 

Two cases of hemorrhagic hereditary telangiectases 
with associated pulmonary arteriovenous fistula are 
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reported The patients were brothers Their father 
had had numerous telangiectases of the face and lips 
and theu two brothers and two sisters all exhibited 
cutaneous and mucocutaneous telangiectases 

Hereditary telangiectases occur most commonly on 
the skin and mucous membranes, but may involve any 
organ The cutaneous or mucosal vascular lesions arc 
composed of dilated small vessels which histologically 
comprise a single layer of endothelium beneath a much 
thinned layer of epithelium The absence of muscular 
and elastic layers of the vessel wall is conspicuous 
The vessels are fragile and rupture easily 

While visceral involvement m association with 
hereditary hemorrhagic telangiectasis is well known, 
pulmonary lesions have been rarely recognized The 
authors were able to find only 3 cases in the literature 
The roentgen findings in arteriovenous fistula, or 
cavernous hemangioma, of the lung have been described 
by Lmdgren (Acta radiol 27 685, 1940 Abst in 
Radiology 50 202, 1948) and are confirmed by the 
authors’ observations Circumscribed, slight lobulatcd 
shadows of increased density are observed m the lung 
Occasionally the lesions are multiple and bilateral 
The intrapulmonary opacities are connected with 
the hilar vessels by broad, tortuous bands of increased 
density, representmg a distended branch of the pul- 
monary artery and a dilated pulmonary vein, both of 
which open into a tumor-like vascular sac Usually 
two such vessels are observed, but in some instances 
more anomalous vessels have been encountered The 
communicating vessels lie in different planes, and it is 
usually necessary to obtain films in several projections 
to demonstrate the anatomical relations of the \ cssels 
and the tumor produced by this abnormality Fluoro 
scopic examination may reveal pulsations of the tumor, 
and shght variations in its size may occur depending 
on change of the intrathoracic pressure The signif- 
icance of pulsations of tumors must be carefully evalu- 
ated It IS difficult to differentiate definitely between 
spontaneous and transmitted pulsations, particularly 
when a tumor is located near the hilus and only a part 
of the circumference of the mass can be demonstrated 
The pulsation of peripherally located lesions can be 
proved more readily by appropriate kymographic 
studies 

The radiologic diagnosis may be quite difficult 
Small cysts, adenomata metastatic lesions, and 
tuberculomata are some of the lesions offermg dif- 
ferential problems Aneurysms of the branches of 
the pulmonary artery may also cause round opacities 
Intrapulmonary hemorrhages resulting from a rupture 
of the dilated vessel occasionally cause irregular den- 
sities and even segmental atelectasis obscuring the 
primary lesion and thereby adding to the diagnostic 
difficulties 

The routine radiologic exammation can be advan- 
tageously supplemented by body section radiography 
and angiography Angiography when successful 
demonstrates clearly the vascular character of the 
tumor and its connection with the pulmonary vessels 
Special caution must be exercised, however m the per- 
formance of this procedure Because of the high cell 
\olume associated wuth this disease, thrombosis is a 
real danger Intravenous injection of 70 per cent 
diodrast is preferable to introduction of the dye after 
catheterization 

Congenital pulmonary arteriovenous fistulae are not 
always single lesions There may be small subplcural 


"hemangiomata” in close contact with the structures 
of the thoracic cage, which easily escape radiologic 
detection on routine examination It is essential to 
obtain several films, in various projections, in order to 
demonstrate the pleural surface of the lung, along most 
of its circumference A better vasuahzation of the 
"hemangiomata” can be obtained on deep mspiration 
follow cd by forced expiration against the closed glottis 
(Valsalva test), and the exposures should preferablj be 
made under those conditions 

Symptomatic arteriovenous fistulae necessitate sur 
gical mtcrv ention Total pneumonectomy, lobectomy, 
or partial resection of a lobe has been performed, dc 
pending on the findings ascertained on thoracotomy of 
mdividual cases One of the authors’ cases was 
cured by pneumonectomy 

Fifteen illustrations, including 8 roentgenograms, 
4 tables Stcphen N Tager, M D 

Urbana, 111 

Case of Artenovenous Aneurysm of the Limg Cured 
by Reseebon Olaf Brpbeck Acta radiol 30 371- 
379, Nov 30,1948 

A case of artenov cnous aneurysm of the lung m a 34- 
ycar old woman is reported Polycythemia, clubbing 
of the fingers, and a knowai density m the chest ha 
been present for thirteen years Dilated and tortuous 
vessels were present m the left eye, and a systolic mur 

mur was audible m the left axillary line 

On the postero anterior chest film, a dense, well de- 
fined shadow was seen projecting several centimeters 
beyond the left cardiac border into the left loww lung 
field With lateral and oblique projections, the den 
sity w as placed anteriorly and appeared to communicate 
with the hilus The findings were compatible witn a 
diagnosis of arteriovenous aneurysm of the lung, 
though pulsations could not be determined ei 
fluoroscopically or on kymography Cathetenza ion 
of the heart was carried out, and oxygen saturation 
terminations indicated that roughly two-thirds o 
blood passmg through the pulmonary artery was i 
verted from the respiratory organ 

At operation an aneurysm the size of an 
was found, ongmatmg from an artery m the 
It terminated in a "finger thick” vein entermg ® 
fenor plumonary vein Resection of the 
both the artery and the vein was accomplished 
ammation of the operative specimen showed two a 
vessels running side by side for approximately , 
The partition between them was gradually trans o 
into a narrower cribriform wall, and at last the 
vessels joined m a large thm-walled cavity 

The postoperative course was uneventful an 
patient was discharged as well two months later 
Five roentgenograms W H Robinson, 

Cleveland Clinic Foundation 

The Laterovertebral Band Its Sigmfican^® R 
Sarrouy J de radiol et d’61ectrol 29 ’ 

1948 (In French) f the 

It IS common to observe, on roentgenograms o 
thoracic spine in the frontal view, a linear s a 
bordermg the left of the vertebral column, 
rarely is such a shadow seen on the nght A 
tion of the thorax at the level of the eighth tbora 
vertebra helps to explain this The left posterior 
astinal lung surface runs strictly anteroposterior . 
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while on the nghl its course is oblique, dorsolaterally 
the difference being due to the presence of the de- 
scending aorta on the left The shadow is explained by 
the law of Bumetti, that a linear surface \iewed tan- 
gentiall> appears as a density on the roentgenogram 
Diffe^ccs in density between the pulmonary par- 
enchyma and the osseous \crtebrne contnbute further 
to delineation of the shadow 

In Pott’s disease of the spine there is progressiv e en 
largment of this band A pcnspinal hematoma or 
suppuratnc osteomyelitis gi\es an identical picture 
Other conditions resulting in a thickening of the shadow 
are neoplastic metastases or lymphogranulomatoses 
with proliferation around the invoUcd vertebrae, and 
affections of the mediastinal pleural surface 

[For other views on this left paraspinal shadow see 
papers by Garland and Brailsford Radiology 41 
29,34,1943 -Ed ] 

Two drawings Charles Nice, M D 

University of Minnesota 

Pleural Effusion Simulating Elevated Diaphragm 
John J Cincotti, Stanton T Allison, and John M 
Nilsson Am Rev Tuberc 58 554-501, November 
1948 

Pleural effusion may be so distributed as to simulate 
an elevated diaphragm An illustrativ e case is reported 
and the literature is briefly reviewed The roentgen 
appearance is that of a convex diaphragm like contour 
which vanes in degree of convexity, smoothness, and 
elevation The cause of atypical distributions of 
pleural fluid is unknown The fluid need not be en- 
capsulated Diagnosis may be difficult The technic 
described by Rigler (see, for example. Am J Roent 
genol 25 220, 1931) is recommended, mcluding films 
taken m lateral decubitus If the fluid is encapsulated, 
diagnostic pneumoperitoneum may be necessary to 
show the true nature of the condition 

Nine roentgenograms L W Paul M D 

University of Wisconsin 

Cemcomediastmal and Mediastmal Cystic Hy- 
gromas Robert E Gross and Elliott S Hurwitt 
Surg , Gynec & Obst 87 599-610 November 1948 

Though approximately 225 cases of cystic hygroma 
of the neck are reported in the literature, only 19 
cervicomediastmal and 9 mediastinal hygromas were 
found to be recorded Details of these are tabulated, 
Md 3 additional cases are presented 2 of the cervico 
mediastmal type in young chfldren and a mediastmal 
mass m an adult 

Cystic hygromas are classified among congenital 
malformations and are beheved to be derived from the 
lymphatic sacs or buds developmg from outpouchmgs 
of the venous system or from mesench 3 mial deposits, 
cither of which may be pmched off, thus predisposmg to 
cystic formation The common sites are the cervical, 
axillary, and rarely the inguinal regions correspondmg 
to the normal areas of lymphatic buds m the embryo 
The mechanism of the development of the cervico- 
mediastmal and mediastmal types is not explamed 
Pathologically, these are thin-walled multdocular cysts 
contaming thin colorless to xanthochromic fluid, Imed 
fly endothehum, and often showmg connective tissue, 
fat, blood vessels, and nerves m their walls Dunng 
development the buds extend along tissue planes and 
may engulf anything m their path, with the result 


that they may be extremely difficult to remove without 
damaging essential structures 

Clinically, a soft, ill defined swelling m the neck is 
usually noted at birth or shortly thereafter Penodic 
fluctuations in the size of the cervical mass, with in- 
crease durmg crying, grunting or expiration, and de- 
crease during mspuation, are frequently observed 
These changes are seen fluoroscopically as well as on \- 
ray films of the chest which show the mass descending 
into the mediastinum dunng inspiration The re 
gional structures are displaced and may be mechanically 
compressed When confined to the mediastmum the 
cystic hygroma cannot be differentiated roentgenologi- 
cally from other rounded shadows m this location 

The authors beheve that these cystic lesions should 
be removed surgically, as extensively as possible In 
cases of cervicomediastmal hygroma, a multiple stage 
procedure may be necessary, the cervical portion bemg 
removed first, with subsequent thoracotomy for dis- 
section of the mtrathoracic portion In other cases, 
following removal of the cervical component the dis- 
section may be earned down through the thoracic mlet 
to remove the rest of the hygroma or a sclerosmg agent 
may be mtroduced and dramage instituted, so that 
the irritated walls may remam collapsed and fuse 
While the authors advocate these methods of treat- 
ment, they call attention to the reports of Smgleton 
(Ann Surg 105 962, 1937) and Goetsch (Arch Surg 
36 394, 1938) on x-ray therapy of the mediastmal le- 
sions after removal of the cervical mass, and to Port- 
mann’s favorable results with radon seeds (Cleveland 
Clin Quart 12 98, 1946) 

Seven roentgenograms , 6 photographs , 6 photomicro 
graphs, 2 tables Roy Greening, M D 

University of Pennsylvania 

Angiocardiography Utihzmg Photoroentgen Ap- 
paratus with a Rapid Film Changer Harold L 
Temple, Israel Sternberg and Charles T Dotter 
Am J Roentgenol 60 646-649, November 1948 

In 1938 the first practical method of angiocardiog 
raphy was described Since that time, numerous de- 
vices for obtammg rapid multiple exposures have been 
reported In the apparatus described by the authors 
a fluoroscopic screen is mounted m a standard photo 
roentgen hood and a 70 mm Fairchild roll-film camera, 
modified for a film transport time of one-half second 
IS attached Exposures are timed by means of a Mor 
gan-type phototimer With a 200 ma rotatmg anode 
tube, operated at 100 kv p , exposures range from 0 1 
to 0 4 second 

A case of aortic aneurysm one of a presumably 
congenital aneurysm of the pulmonary artery, and one 
of hypertension are presented briefly as illustrative of 
the results obtained w ith this technic 

The authors feel that further development of the 
apparatus is possible and that with the establishment 
of suitable standards angiocardiographic measurements 
comparable to those made from the conventional 
teleoroentgenogram will be possible The expense of 
operation is mini mal, and with more widespread use, 
the cost of equipment will become moderate With 
further improvement it is believed that the method 
may become the standard procedure for angiocardio- 
graphic recording 

Sue roentgenograms and a photograph of the ap- 
paratus P B Lockhart, M D 

Indiana University 
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Angiocardiography in Congenital Heart Defects 
E Rossi and A Prader Schweiz med Wchnschr 78 
1054-1064, Oct 30 1948 (In German) 

Now that surgical correction is a possibility, it has 
become essential to investigate adequately all cases of 
possible congenital heart lesions This is best accom 
plished by a team, consisting of both medical and sur- 
gical members At the Children's Hospital of Zurich 
an order of procedure has been set up as follows 

1 Thorough clmical exammation 

2 Electrocardiogram and phonocardiogram 

3 Hematologic exammation 

4 Estimation of circulation tune 

5 Standard roentgenologic study, without and with 

esophagrams 

6 Angiocardiography 

7 Cardiac catheterization with pressure determina- 

tion and carbon dioxide saturation determina- 
tion m the various chambers 

Angiocardiography was first undertaken at this insti- 
tution m November 1947, and had been done m 40 cases 
up to the time of this report The age range was from 
six months to adulthood The contrast medium em- 
ployed was either 70 per cent diodrast or the Si\ iss drug 
loduron, 70 per cent (Cdag) The dose varied from 10 
to 15 c c for infants to 50 c c for children over fourteen 
years To secure proper fillmg of the cardiac chambers 
It IS imperative to inject the drug in one or tu o seconds, 
uhich IS accomplished by the use of a large (18-20) 
needle Injection into the mtemal jugular vem leads 
to somewhat better films As a rule the studies were 
conducted with the patient recumbent, exposures being 
made as rapidly as possible with a homemade tunnel 
No serious reaction to the drugs was observed 
Reproductions of roentgenograms m 10 cases illus- 
trate the findmgs under normal conditions, in tetralogy 
of FaUot, m Eisenmenger’s complex, m transposition 
of the great vessels, m septal defect, and m venous 
anomaly These excellent illustrations should make 
reference to the ongmal article well worth while 
Nmeteen roentgenograms 

Lewis G Jacobs, M D 
Oakland, Calif 

Angiocardiography in Coarctation of the Aorta, 
E F Sal6n and Th Wiklimd Acta radiol 30 299- 
315 Nov 30, 1948 

The authors’ angiocardiographic technic is essentially 
the same as that described by Robb and Sternberg 
Skin tests for hypersensitivity to diodrast are made on 
all patients and a preliminary determination of the arm- 
to tongue circulation tune is obtamed with decholm 
The best position for demonstration of the aortic arch 
IS determined fluoroscopically Then, with the pa- 
tient upright m front of a mechanical cassette changer, 
50 c c of 70 per cent diodrast are mjected rapidly 
(withm two seconds) into an exposed cubital vein 
The first film is obtained after a number of seconds 
equal to half the calculated circulation time A total 
of six exposures are made at intervals of one to two 
seconds 

A senes of 14 cases of coarctation of the aorta ex- 
amined by this technic IS reported Operation was done 

in 11 of these In 6 both preoperative and postopera- 
ti\ e angiocardiograms were obtained m 3 postopera- 
tu e angiocardiograms only 
The angiocardiographic findmgs correlated closely 


with the findings at operation In most cases angio- 
cardiography gav e exact information as to the site of 
the stenosis in relation to the left subclavian artery 
In many, the character and degree of stenosis could be 
determined by the angiocardiogram In tuo patients, 
postoperative angiocardiography revealed aneurysms 
arising from the site of anastomosis 

Aortic v isualization is apt to be unsatisfactory in 
patients with associated heart lesions, such as aortic 
insufficiency or mtervcntncular septal defects 

Six roentgenograms, lOdraumgs, 1 photograph 
Wylie H Mullen, Jr , M D 
Cleveland Clmic Foundation 

Diagnosis of Pulmonary Stenosis by Angiocardiog- 
raphy Merl J Carson, Thomas H Burford, Wendell 
G Scott, and James Goodfnend J Pediat 33 525- 
543, November 1948 

Angiocardiography has proved to be a valuable aid 
in the differential diagnosis of the cyanotic group of 
congenital cardiac anomalies The technic is discussed 
and the following conditions are well illustrated by 
roentgenograms in the postero-antenor and right 
anterior oblique projections the normal, a non 
functioning right ventricle and tncuspid stenosis, a 
persistent truncus arteriosus, and tetralogy of Fallot 
The angiocardiographic criteria for diagnosis are 

(A) Non-functioning right ventricle with tncuspid 

stenosis 

1 The nght ventncle does not fill 

2 The flow IS from the nght auncle to the 

left auncle to the enlarged left ventncle. 

3 Following the above is a simultaneous 

visualization of the aorta and 

4 Small pulmonary artenes, if pulmonic 

stenosis is present 

(B) Persistent truncus artenosus 

1 A very large nght ventncle 

2 Simultaneous filhng of the nght and 1 

ventricles due to an mterventncular 
septal defect . 

3 A single artenal outflow tract from bo 

ventncles, which opacifies at the same 
time that the left ventncle fills, mdica 
mg that the truncus ovemdes the sep 
defect 

4 No pulmonary conus, a small artery may 

be seen ansing from the smgle large 
truncus 

(C) Tetralogy of Fallot 

1 Early filhng of left ventncle based on mter 

ventncular septal defect , 

2 Small caliber of pulmonary artenes ^ ( * 

ferential point from Eisenmenger s 
plex, where they are normal or unusu y 
large ) 

3 Simultaneous filhngof the pulmonary conus, 

artenes, and aorta mdicatmg the pres 
ence of an ovemding aorta 

4 Enlarged nght ventncle 

Twenty-five roentgenograms n 

Harry J Perlberg, Jr M U 
Baltimore (Md ) City Hospitals 

Long Survival with a Cardiac Aneurysm 
Codoums Bnt Heart J 10 244-246, October 1948 

A case of cardiac aneurysm with thirteen yeais sur 
vival IS presented At the time of the report the pa 
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lient wns stUl In mg but the dnguosis u as definite as 
paradoxical pulsation was constant 

The first c\ idcncc of the aneurysm was seen forty-tavo 
dajs after a coronary occlusion but it was interpreted 
as a pencardial adhesion Twenty months later the 
lesion was much larger but fluoroscopy was not done 
and tlic diagnosis remained m question until five years 
after the ongmal attaek Fluoroscopic examination at 
that time showed "paradoxical diastole ” 

One other case w ith a thirteen year sur\ n al has been 
reported (Clcrc and Dcschamps Coeur ct xaisscaux, 
Tome IV Prdcis dc pathologic mddicalc Pans, 
Masson &. Cie, 1931) 

Four roentgenograms Zac F Endress, M D 

Pontiac, Mich 

The Heart in the Pneumoconiosis of Coalmmers 
Arthur J Thomas Bnt Heart J 10 282-292, October 
1918 

A study of the cardiovascular system was made in a 
group of 9G cases of coalminer's pneumoconiosis without 
cardiac inxolvemcnt due to other causes The cases 
were of all degrees of seventy from the earliest detec- 
table stage to the final state of advanced disease with 
nght heart failure The detection of early cardiac 
miolvement is quite a problem because of the extensive 
lung lesions 

Symptoms of the cardiac phase of the disease are 
severe dyspnea, gross disability, dependent edema, and 
upper abdommal discomfort Physical signs mclude 
orthopnea, cyanosis, venous engorgement, enlargement 
and tenderness of the liver, triple heart rhythm Eleven 
patients had actual nght heart failure, which proved 
fatal m 9 

The earliest x-ray evidence of pulmonary heart dis- 
ease, or cor pulmonale, is enlargment of the outflow 
tract of the nght ventncle, manifested by prommence 
of the pulmonary conus-artery segment This is seen m 
the postero-anterior view as straightenmg or bulging 
of the upper left cardiac border and m the nght antenor 
oblique position as an antenor bulgmg mto the retro- 
sternal space The heart may remam stationary at 
this stage for a long penod of time If the inflow tract 
enlarges the width of the cardiac shadow is mcreased 
on the postero antenor view and the depth on the left 
antenor obhque view Right heart failure usually 
follows qmckly once inflow tract enlargement takes 
place 

Electrocardiographic changes are discussed m detail 

Ten roentgenograms, 6 electrocardiograms, Stables 
Zac F Endress, M D 
Pontiac, Mich 

THE DIGESTIVE SYSTEM 

Mechames of Gastro-Intestlnal Roentgenology 
George H Stein and Manfred Kraemer J hi Soc 
New Jersey 45 539-546, November 1948 

The purpose of this article is to advise pnvate 
practitioners as to what type of x-ray equipment to 
buy, and how to get the most out of their equipment. 
Hazards and safety factors in fluoroscopy are discussed 
The authors’ preparation for and technic of upper 
gastro-mtestmal examination colon examination, and 
cholecystography are discussed in detail 

Edw'ard E Levine, M D 
Dearborn, Mich 


Pyloric Obstruction More Accurately Demonstrated 
by Food-Banum Mixture Vincent W Archer and 
George Cooper, Jr Am J Roentgenol 60 693-599 
November 1948 

Thirty medical students were studied first with the 
usual barium water mixture and, on another occasion, 
with a breakfast of fruit, cereal, eggs, bacon, toast, 
milk, and dry banum In two thirds of the students an 
initial half hour delay m emptying of the stomach 
following the food banum mixture was thought to be 
due to time necessary for reducing the food to a fluid 
consistency suitable for entrance into the small bowel 
From examination of the six-hour residues, it was de- 
termined that there was little difference between the 
two groups except for an occasional individual ex- 
hibiting retention of food with no demonstrable disease 
Because of these occasional variants, the rate of empty- 
ing of the banum water mixture is not an absolute in 
dication of the stomach’s ability to empty food When 
the question of surgical mtervention arises with clinical 
evidence of obstruction (usually from ulcer), a banum- 
food mixture is more helpful than banum-water in 
evaluating the necessity for surgery Banum-water 
may empty in a case where food will not go through 
The suggestion is made that a banum food study 
previous to vagotomy would determme whether a 
gaslro enterostomy should accompany the procedure 
If considerable residue is present before operation, it 
will certainly be worse following surgery, and a gastro- 
enterostomy would thei^ore be necessary 
Six roentgenograms, one table 

R C Datzman, M D 
Indiana University 

Carcinoma of the Stomach Its Incidence and De- 
techon B R KjrkJm and John R Hodgson Am J 
Roentgenol 60 600-602, November 1948 
Approximately 2 4 per cent of patients having 
roentgen e.xaminations of the stomach at the Mayo 
Clinic have gastric carcinoma For all Mayo Chnic 
patients the incidence of this disease determmed roent- 
genologically is 0 3 per cent The reported percentage 
of five-year cures ranges from 2 to 7 

The authors feel that survey roentgen cxammations 
for the detection of carcinoma of the stomach in well 
persons is entirely impractical This conclusion is 
based on the fact that 75 per cent of patients have 
symptoms for less than one year, some 30 per cent for 
less than three months, and more than 50 per cent for 
less than slx months before diagnosis, which would 
necessitate examination at least every three months 
Since 95 per cent of gastnc carcinomas develop in 
persons beyond forty years of age, surveys would have 
to include all persons more than forty, or 42,000,000 
people It would require 1 917 6 roentgenologists ex- 
amining a stomach e\ ery two minutes for eight hours 
steadily every day of the year, mcluding Sundays 
and holidays, year after year continuously, to make a 
satisfactory survey of this group of people ex ery three 
month J A Cajipbell, M D 

Indiana University 

Gastnc Polyps Leo L Hardt, Fredenck Stcig- 
mann, and George Milles Gastroenterology II 
629-639, November 1948 

Analyrsis of autopsy cases shows that probably about 
1 5 per cent of all gastnc neoplasms arc benign Such 
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tumors may cause symptoms for mechanical reasons 
or as a result of bleedmg tendencies 

A study was made of 62 patients r\ ith polypoid lesions 
disclosed gastroscopically, in an effort to compare the 
diagnostic accuracy of gastroscopy and roentgen- 
ography X-ray examination nas negative in 38 2 per 
cent of the gastroscopically diagnosed lesions and in 28 
per cent of surgically proved cases It was concluded 
that over 38 per cent of poliTioid lesions of the stomach 
will not be diagnosed by x-ray Failure to make the 
diagnosis is more common m the presence of small 
benign lesions Gastroscopy, therefore, is almost im- 
perative in patients with gastro intestinal complaints 
who give a negatu e \-ray picture 

The authors could not correlate well the presence or 
absence of free acid and the appearance of the mucosa 
with symptoms or final diagnosis 

Six illustrations, including 1 roentgenogram , 1 table 

G Regnier, M D 
University of Arkansas 

Polyps of the Stomach and Duodenum Kristian 
Overgaard Actaradiol 30 343-361, Nov 30,1948 
Benign polypoid tumors of the stomach or duodenum 
were identified seventeen times in some 3,600 stomach 
exammations (approximately 0 6 per cent) The 
authors report 11 of the cases, and mention briefly the 
others Ten of the patients had single polyps and 7 
had multiple polyps In 9 patients polyps occurred 
only in the stomach, m 5 only in the duodenum, and 
m 3 m both the stomach and duodenum In only 1 
instance was surgical confirmation obtamed, in a pa- 
tient with an associated carcinoma ansmg in a chronic 
gastric ulcer One patient died of pneumoma Ten 
patients showed no appreciable change roentgeno- 
graphically when re exaramed seven to eleven years 
followmg the first examination The retnammg 5 
patients did not have a follow up roentgen exaramation 
but were alive seven to eleven years after the polyps 
were first reported 

The author reviews the clinical symptoms and dis- 
cusses at length the relationship between gastric poljrps 
and gastric carcinoma He concludes that the presence 
of a gastric polyp is an indication of a pathologic g^tric 
mucosa m which cancer may develop, however, the 
polyp may not be an actual precancerous lesion Ex- 
cept in the presence of obstruction or menacmg hemor- 
rhage, the author believes that conservative treatment, 
with constant observation is the treatment of choice, 
particularly m patients of advanced age 

Eleven roentgenograms, 1 table 

John R Hannan, M D 
Cleveland Chnic Foundation 

Hyperplasia of Brunner’s Glands Simulatmg Duo- 
den^ Polyposis William H Erb and Thomas A 
Johnson Gastroenterology 11 740-745 November 

1948 

The authors report an mteresting case of hyper- 
plasia of Brunner’s glands simulatmg duodenal poly- 
posis The hterature IS sparse on the subject 

The patient was a 36-year old white male who was 
hospitalized because of an apparent progression of 
multiple polypoid fillmg defects m the duodenum ob- 
served over a seven-month penod The only subjec- 
tive complamt was a tendency to loose stools which had 
been present for about a year They contained no 


blood or mucus Seven months prior to admission a 
severe secondary anemia was found, which improved 
with the use of iron and liver preparations There 
had been a weight loss of 8 lb in one year The poly- 
poid defects were limited to the cap and first part of the 
duodenum With the exception of a high gastric 
acidity, laboratory tests were essentially negative 
One week prior to scheduled operation, the patient 
complained of severe epigastric pain for the first tune 
and V omited once 

After surgical removal of the first part of the duo- 
denum and distal antrum, symptoms persisted, anemia 
developed, and gastric acidity was high, although some- 
what reduced as compared to the preoperative level 
One month after operation, roentgen exammation in 
dicated a marginal ulcer at the gastroduodenostomy 
site Vagotomy was ineffective, and a high subtotal 
gastric resection was done, with good results 

The authors point out that the high gastric acidity 
should have been a warning that the defects seen on the 
x-ray exammation were not due to polyps, since achlor 
hydna has been found m almost all the reported cases 
of duodenal polyposis m which gastric analysis has been 
done 

The belief of Florey and Harding (J Path & Bact 
37 431,1933, 39 255, 1934) that the normal secretion 
of Brunner’s glands protects the duodenal mucosa from 
damage by the acid gastric juice and that malfunction 
of these glands might be primarily responsible for duo- 
denal ulcer IS considered to be supported by this case 

Three roentgenograms, 1 photograph of the opera 
tive specimen Ernest S Kerekes, M D 

Umversity of Arkansas 

Perforation of the Small Intestme from Non-Pene- 
tratmg Abdominal Trauma Boardman Marsh Bos- 
worth Am J Surg 76 472-479 November 1948 

Eleven hitherto unreported cases of perforation of 
the small intestme from trauma which did not penetrate 
the abdommal wall are presented, and these and 70 
additional cases from the literature are analyzed 
In SIX New York City and suburban hospitals a non- 
penetratmg traumatic perforation was encountered 
only once m every 10,000 or 20,000 adnussions Oa 
the other hand 2 cases wfere seen in one of the hospitals 
within a six-month penod 

In most of the collected senes of 81 cases the mjury 
was the result of a sudden, severe, and unexpected blow 
to the abdomen by some blunt object In 2 instancy 
however, it was caused by vigorous efforts on the part 
of a patient to reduce his own hernia 

It was hardly surprising to find that m 82 2 per cen 
of all cases in which the tear was accurately localize 
(51 of 62 cases) the lesion occurred at or close to a place 
where the bowel was firmly fixed to the panetes ^ 
86 6 per cent of 30 jejunal cases the perforation w^ 
withm two feet of the ligament of Treitz whde, ' 
per cent of 27 ileal cases it was located withm three fee 
of the ileocecal valve The majonty of tears were 1 
cm or less m diameter, but there was little correlation 
betw een the size of the perforation and the seventy o 
symptoms 

In 39 cases roentgenograms were taken of the erec 
patient preoperatively Air beneath the diapbra^ 
was revealed in only 16 of these cases Only 5 of 0 
patients with tears known to be more than 1 5 cm la 
diameter showed air beneath the diaphragm and m 
only 8 of 23 patients with perforations reported as 
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I 5 cm or less in diameter n as air seen No free air m 
the pcntoncal cavilj could be demonstrated roentgeno 
logically in one ease tn cl\ e hours after injury, although 
the bowel had been tom half-w'ay through In an- 
other case there was no evidence of air beneath the 
diaphragm in a film taken twenty four hours following 
a rupture which invoh cd three quarters of the bowel s 
circumference The author believes roentgen ex 
amination is an important part of the diagnostic survey 
in eases of suspected perforation for w hen it is positive 
much valuable time may be sa\ cd , he w arns, how ever, 
against being lulled into a false sense of securitj when no 
free air is revealed 

In this group of 81 cases, the total mortality was 34 5 
per cent and the operate e mortality 29 3 per cent 
Delay in operation was the most important single factor 
in causing death, the mortality rate doubling after the 
first tw e,ve hours follow ing injury 

Eight tables 

Small Intestmal Motlhty in Acute Dysenteiy George 
P Keefer Am J Roentgenol 60 687-592, November 
1948 

The author had the opportunity of studying 14 
Araencan soldiers in the China-Burma-India Theater 
who were suffermg from acute dysentery All 14 pa- 
tients gave a typical clmical picture of bacillaiy dys 
eatery, but positive stool cultures were obtained m 
only a single case 

A bamim meal was given and a roentgenographic 
study (but no fluoroscopy) was made of all patients. 
With films taken at half hour intervals until the cecum 
Was filled The term ‘ intestinal motdity,” as used in 
descnbing these cases, refers to the time elapsmg be 
tween the adramistration of the meal and the fiUmg of 
the cecum All stomachs and duodenums were normal 
One case showed increased motility m the jejunum but 
the over all transit time was normal Four patients 
showed normal small intestmal motility One patient 
had a rapid motility, with the banura reachmg the 
cecum in half an hour Nine patients had delayed 
iDotflity (three and a half to seven and a half hours) 
the chief delay bemg m the pelvic loops of the ileum 
The colon was examined only on twenty four hour 
films and showed no abnormalities It was felt that 
the tone of the intestine was mcreased 

Five Patients had a repeat study after seven to ten 
days and all were considered normal except for one pa- 
tient who showed some ileal stasis No explanation 
for the hypomotility enn be offered, but fluid unbalance, 
deficiency states, and organic changes m the terminal 
ileum enter mto consideration 

Eight roentgenograms J Lorjian AI D 

Indiana University 

Roentgenologic Differential Diagnosis of Tumors of 
the Small and Large Intestine E Ruckenstemer 
Radiol dm 17 313-333, November 1948 (In Ger 
man) 

Tumors of the colon are easier to diagnose than those 
of the small mtestme Anatomical and technical rea- 
sons account for the relatively poor diagnosis of lesions 
of the small bowel 

Ruckenstemer cites a few cases m order to illustrate 
the difficulties One patient, a 69 year old male had 
all the clinical and radiological signs of a termmal 
deitis, and surgery revealed multiple carcinoids of the 


distal portion of the ileum In another case, a 50 year 
old male showed a narrowing of the jejunum about 10 
cm distal to the duodenojejunal flexure with a small 
cavity formation The preoperative diagnosis was 
possible sarcoma, and surgery revealed a large car- 
cinoma in this region The third case was that of a 43- 
ycar old soldier whose tumor was diagnosed as a car- 
cinoma of the small bowel but proved on surgery to be a 
lymphosarcoma 

In tumors of the colon we are more certam as regards 
preoperative diagnosis, but even here we can be misled 
A 33-year old woman had a tumor in the left upper 
quadrant of the abdomen with narrowmg of the lumen 
of the transverse colon The preoperative diagnosis 
was caremoma of the colon, but surgery revealed an 
mflammatory mass with abscess formation due to a 
fish bone In two other cases the preoperative diag- 
nosis of an inflammatory lesion of the colon was con- 
firmed by surgery 

The author also gives a general discussion of the 
benign malignant, and mflammatory lesions of the 
small and large bowel, and emphasizes that the roent- 
genologist should be careful in making a pathological 
diagnosis A differential diagnosis as between benign 
and malignant tumors of the small mtestme is extremely 
difficult, because of frequency of accompanying in- 
ffammatory processes Lesions of the colon can be 
diagnosed almost as accurately as can those of the 
stomach On the other hand, in our present state of 
knowledge, an exact diagnosis of localized diseases of 
the small intestine must necessarily be made with reser- 
vations Eugene F Lutterbeck, M D 

Chicago, 111 

Duodenocohe Fistula Complicating Caremoma Coli 
E P Hall Drake and J F Goodwin Brit J Surg 
36 204-207, October 1948 

Two cases of duodenocohe fistula are reported occur- 
rmg as a compheation of cancer of the colon The first 
patient was treated for diarrhea for several w eeks before 
the recogmtion of a mass led to examination by banum 
enema A banum meal had been given earlier with no 
findmgs The enema immediately showed the fistulous 
connection between the colon and duodenum, with a 
caremoma at the hepatic flexure Surgical remov^al was 
done but six months later a recurrent mass was present 
m the abdomen 

The second patient was practically monbund on ad- 
mission, the fistula havmg caused a severe diarrhea, 
with loss of weight and edema from protem deficiency 
A banum enema study showed caremoma at the hepatic 
flexure and reflux into the duodenum and stomach 
Autopsy confirmed the findmgs 

Three roentgenograms, 1 photograph, 1 drawing 
Zac F Endress, AI D 
Pontiac, Mich 

Roentgen Diagnosis of Volvulus of the Cecum 
John P McGraw, Arnold J Kremcn and Leo G 
Rjgler Surgery 24 793-804, November 1948 

Volvmlus of the cecum occurs only in association with 
abnormal mobility Twisting of 180° is necessary to 
produce obstruction, any further twistmg produces 
strangulation About 1 per cent of intestinal obstruc- 
tion is caused by volvulus of the cecum ( be more— 
accurate, volvulus of the right half of - 

plus a variable amount of ileum) 
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heve that the criteria for diagnosis arc present in 
simple films of the abdomen and that the barium enema 
IS not an essential diagnostic procedure, although it 
may furnish helpful confirmatory evidence The 
cecum IS dilated and m an abnormal position Often 
dilated loops of small bowel can be seen lying to the 
right of the cecum, and at times the ileocecal t ah e 
can be demonstrated on the right of the cecum Spiral 
mucosal folds at the cone-shaped site of obstruction are 
pathognomonic The twisted mucosal folds may 
occasionally be seen in the simple film of the abdomen 
by contrast with the surrounding mucosa 

A diflTerential diagnosis must be made from \ oh ulus 
of the sigmoid, adynamic deus and organic obstruction 
of the transverse or left colon Utilization of the 
barium enema is ad4>isable where a serious difficultj 
m differentiation occurs WTien it is given with care, 
there is little or no danger and the exact site of ob 
struction or torsion of the colon may weU be demon- 
strated, making the diagnosis perfectly definite 

Four cases are presented, 3 of which have been con- 
firmed by surgery The article with case reports and 
illustrations should be seen in the original After 
reading it one should be able to make the diagnosis 
provided of course, that he thinks of it 

Twelve roentgenograms Zac F Endress, M D 

Pontiac, Mich 

Calafied Omental Fat Deposits Their Roentgeno- 
logic Sigmficance John F Holt and Robert S 
MacIntyre Am J Roentgenol 60 612-616 Novem- 
ber 1948 

Three cases of calcified omental fat deposits seen on 
abdormnal roentgenograms are presented These 
occurred as single or multiple mobile nodules which 
changed position on subsequent films The findmgs 
were incidental, but were confusmg from the stand- 
pomt of differential diagnosis of other intra-abdommal 
concretions Two of the cases were proved histologi 
caUy 

A fourth case was similar to the others roentgeno- 
graphically, but laparotomy revealed a calcified de- 
tached epiploic appendage similar to the two cases of 
loose intrapentoneal calcified fat bodies described by 
Barden (Radiology 33 768, 1939) 

These calcifications have no typical roentgen ap- 
pearance They are of no climcal importance except 
m being mistaken for other significant forms of intra- 
abdormnal calcifications Their round or oval shapes 
with greater concentration of calcium in the periphery 
and a marked degree of inherent mobility help to 
distinguish them 

Eight roentgenograms J A Campbell, M D 

Indiana University 

Strangulatmg Diaphragmatic Henna of the Liver 
Report of a Case with Surgical Cure Sam i-l A 
Wolfson and Alfred Goldman Surgery 24 S-i j d52 
November 1948 

Herniation of the liver through the right herai 
diaphragm is a recognized condition but strangulation 
of such a hernia has not previously been reported 
in the ^ recorded here clinical symptoms suggested 
a diaphragmatic hernia but roentgenograms led to a 
preoperative diagnosis of mediastmal tumor At 
operation the mass that had been mterpreted as a 
tumor was found to be normal liver bulging through 


a narrow tcndi lous ring in the posterior medial leaf 
of the diaphragm into the pleural cavity At the point 
of herniation the organ was constricted about 50 per 
cent The diaphragmatic constriction was cut and the 
111 er retracted The weakened area of the diaphragm 
was plicated and a phrenic crush done Postoperative 
films showed a normal but ele\ ated nght diaphragm 

Three roentgenograms, 1 drawing 

Zac F Endress, M D 
Pontiac, Mich 

Subphremc Abscess A Critical Survey of Twelve 
Cases R S Hunt Brit J Surg 36 185-197, October 
1948 

There are seven so called spaces between the dia 
phragm and the transverse colon where subphremc ab- 
scess may occur Three of these are on the nght, one 
below the liver and two above it separated by the tn 
angular ligament, three are on the left, one supenor 
and two infenor separated from each other b> the lesser 
omentum, the stomach, and the antenor layer of the 
greater omentum (the left posterior space is more com- 
monly called the lesser peritoneal sac) The seventh 

space, which is extrapentoneal, is the "barearea” of the 

liver Infection seldom corresponds to these anatomical 
boundanes, however, sometimes filling only part of a 
space and frequentl> involving more than a single 
space 

Twelve cases of subphremc abscess are reported in 
detail, all seen in a penod of sixteen months Most of 
these developed in spite of sulfa drugs and peniciUm 
and none cleared without surgery Three were second- 
ary to perforated ulcers, 1 to a traumatic perforation, 
2 followed appendectomies, 1 followed a pennephntic 
abscess, 2 had unknown causes and 3 w ere thought to 
be secondary to amebic abscesses of the liver 

Seven of the cases are illustrated with roentgeno 
grams All showed a high immobile diaphragm with 
varying reaction at the base of the lung Four showed 
a fluid level in the abscess cavity i\Tien a fluid level is 
demonstrated the size, shape, and most dependent part 
of the abscess cavity may be visuahzed and indicate the 
best surgical approach It is important that dramage 
be established at the lowest point, or reoperation will be 
necessary Pneumoperitoneum was used in one case to 
make the diagnosis Positive findings, of course, con 
sist of absence of the mjected air beneath the diaphragm 
on the suspected side and the presence of air on the 
opposite side, 

Subphremc abscess is not a difificult diagnosis to make 
provided it is kept in mmd Fluoroscopy of the chest 
should be done, and upright, weU-penetiated films of the 
upper abdomen obtained, with lateral views for locah 
zation if disease is found 

Fifteen roentgenograms, 32 drawmgs 

Zac F Endress, M D 
Pontiac, Mich 

THE MUSCULOSKELETAL SYSTEM 

The Development of X-Ray Diagnosis in Orthopedic 
Surgery Walter G Stuck South M J 41 965-971, 
November 1948 

This paper, the address of the Chairman of the 
Section on Orthopedic and Traumatic Surgery of the 
Southern Medical Association at its meetmg m October 
1948 traces the history of x-ray diagnosis in ortho 
pedic surgery and calls attention to the role played 
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b> contcniporarj surgeons m tlic e\ olutioii of ndiology 
The luthor writes “Tlie sudden eiolution in a few 
years of an entirely new conception of diagnosis and 
the deiclopinent of methods which completely trans 
formed orthopedic siirgcrj' depended upon the work 
of great discoverers m the field of \ my and orthopedic 
surgery It is proper to recall tint each group played 
an essential part in tins development and tli it tlicir 
interdependence becainc apparent c\ cn at that early 
penod ” 

Progress in Orthopedic Surgery for 1946 A Review 
Prepared by on Editorial Board of the American Acad- 
emy of Orthopaedic Surgeons I Chronic Arthntis 
John G Kuhns Arch Surg 57 729-742, November 
1948 U Conditions Involving the ^ee Joint 
Ralph K Ghormlcy, ct al Ibid pp 743-761 III 
Conditions Involving the Foot and Ankle Emil D W 
Hauser Ibid pp 762-702 

Attention is called to the three papers referred to 
m the title, as useful reviews of the literature The 
radiologic aspects hav e been covered in onginal papers 
and abstracts appearing m Radiology 

Dyschondroplasia, Metaphyseal Dysostosis H A 
Thomas Eairbank J Bone & Joint Surg 30-B 
689-708, November 1948 

Ollier s disease or multiple enchondromata is a rare 
condition characterized by masses of cartilage m the 
metaphyses and diaphyscs of bones It results from 
a disturbance in the epiphyseal line in which nests of 
cartilage become misplaced and are not calcified and 
ossified m the normal manner The cause is unknown 
The diagnosis is usually made in childhood 

The distribution may be localized or many bones 
may be involved The long bones of the hands and 
feet are a frequent site Clinically the chief findmg is 
shortening of the aflected limb 

Roentgenograms of bones affected by this disease 
reveal masses of cartilage of varying shape appearing 
as areas of radioluccncy in the bone The density of 
bone between the cartilaginous masses may be in- 
creased There may be curvature of affected bones 
Occasionally a small islet of cartilage may be seen lymg 
m the cortex of the bone In children from five years 
of age upward there may be mottling and streakmg of 
the epiphyses In the digits, expansion and loss of 
continuity of the cortex are common In older children 
dense areas may be scattered throughout an affected 
metaphysis and even m the adjacent epiphysis, sug- 
gestive of ossification and healing 

There seems to be little tendency except m the hand 
for the masses of misplaced cartilage to proliferate 
Curtdage proliferation after growth has ceased is 
unusual Chondrosarcoma as a complication is still 
more rare 

Diagnosis is not difficult if sufficient bones are ex- 
amined roentgenographically 

Dyschondroplasia associated with cavernous hem- 
angiomata and phleboliths in the soft tissues constitutes 
Maffucci’s syndrome 

Eight cases of dyschondroplasia are presented, with 
20 roentgenograms 

A case of metaphyseal dysostosis is also presented, 
With 6 illustrations In this rare condition the meta- 
Physes of long bones consist for the most part of 
unossified cartilage John R Hodcso , M D 

The Ma>o Clmie 


“Rheumatoid Disease” with Joint and Pulmonary 
Manifestations Phillip Ellnian and R E Hall 
Brit M J 2 810-820, Nov 0, 1948 
Rheumatoid arthritis is considered b) file aiuhors 
as a systemic disease with widespread pathological 
eliangcs in various organs and tissues iiid local maul 
festal ions in the involved joints The bones ixlilbil 
atrophy and even widespread cjstic eliangis, i)eri|)li- 
iril nerves inny be involved with resultant iiiiirilie 
pains parcsllicsias and trophic clmiigis, biopsj 
studies of inuscle show allcralions iii the form of [leri 
V isctihir lymphocytic infiltmtioii and iiiacroiilmge's in 
the periniysium and ciidoniysiuiii ns seen hi periiir 
tirilis iiodosiun and disscniiiiated lupus, cardiiit 
changes almost idcnticnl with those of rheiiiiiatie 
fevir may be found, and there may be lesions m tlie 
"-Iilecn liver, lymph nodes, pleura, and even m the ej i 
111 one case there was reason to believe a kidney lesion 
w IS pirt of the rheumatoid process 

The purpose of the article is to report three irises 
in which a pulmonnry lesion appeared ns an inlej'rni 
part of the rheumatoid state” The patients de 
scribed r inged m age from 47 to 66 years All had fairly 
typical histones of gratltially progressing joint involve 
meiit of the rheumatoid type None gave a history 
or showed evidence of tnic rheunialie fever All 
eventually showed a peculiar reticulation throiighoiil 
both lung fields with increase in the hilar and linear 
shadows and evidence of a chronic broiicliopiilmoiiary 
lesion Two of the patients came to autopsy 

The pulmonary changes were those of an inti rst dial 
pneumonitis with terminal bronchopneiiinoiiia and, 
in one case, some small abscesses J he alveoli eon 
tamed considerable albuminous exudate llitrt was 
n well marked fibrosis between lung alveoli, and in 
filtration with mononuclears and some j)olyniori>ho 
nucicars was prominent vSoine giant eells eoiild be 
seen A few of the blood vessels showed filirmoid 
degeneration with endothelial iiroliferation m tin 
muscle coat The vessel walls win iiifillrated liy 
mononuclear infiammatory cells J here was no ( vi 
dence of tuberculosis or sarcoidosis 

In all three cases, the elmic il conrsi was similar, 
the joint lesions preceding the pulmonary lesions 
The latter are very siniil ir to (he fitage (hn ( ( hangcj 
of rheumatoid piicuiiionia ’’ .Siiiiil ir pithologlcil 
pulmonary changes have been iiotid in dn a niinaU d 
lupus erythematosus and an allied grotlii of so < died 
granulomata 

rourillustrations,includmg2ronitgenogr iiii 

Bi'iivakd >S Kaiavjia , M I> 
Detroit , Midi 

Primary Chronic Polynrthritin on the BaniD of a 
Peripheral Vascular Disturbance fPolyarthrosis) A 
Lcb Radiol Aiistrmr i 1 41-62,1948 (IiiGirmanj 
The rocaitgf II finding in a poly irlhro'i' of (In hands 
show an ibsi iin of mil imm dory and (vidence of 
degenerdive ch ingi . Hoik n(rophy is not pre*^<nl 
as m rheum doid nrdirdis The author ii'ed irtiriog- 
rapliywdh Ihorotni't in lOjidhnt' v itli d'jenerdlve 
arthritic dinigis of tin hinds and found non hllnig 
of tin nrttrn > of (In nilddh and dnt il jdidniigc to 
some ( r(< lit III all of (In in Ifilalnvi (hdapir(iil 
i>cli(iiii I h ids (o iiidnlion il dl .lurbaini n iiid d<g< ner- 
afive (hiitgi 1 in (In Joint i irdlagi lie found (hat 
rln<-i art! rill chingi are j>fi'.en( in my yi ir^ In fori 
'rlinl'id or roMdgi nologir d joint tlimgis Winn 
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the first radiologic signs of a narroned joint space 
(usually in the middle and distal joints of the fourth 
and fifth fingers) are present, the narrowed arterial 
bed can already be shown on arteriograms and there- 
fore must precede the degenerative changes of the 
cartilage 

Five roentgenograms H W Hefke, M D 

Milwaukee, Wis 

Early Diagnosis of Acute Septic Osteomyelitis, 
Periostitis and Arthritis and Its Importance in the 
Treatment Sigvard Jorup and Sven Roland Kjell- 
berg Actaradiol 30 316-325, Nov 30,1948 

The authors emphasize the importance of roentgeno- 
grams in makmg an early diagnosis of acute septic 
osteomyelitis, m order that antibiotic therapy and 
chemotherapy may be instituted prior to the onset of 
bone destruction Often the diagnosis can be made 
roentgenographically on the second or third day after 
onset of symptoms If low kilovoltage, increased 
focal-skin distance, decreased object film distance, 
and no screens are used, roentgen changes are readily 
visible in the soft tissues These early roentgen 
findmgs consist of swelhng of surrounding muscles and 
blurring of intermuscular septa, swellmg of the sub- 
cutis, and, if a jomt is mvolved, distention of the joint 
capsule Edema and vascular congestion are responsi- 
ble for these changes Five cases are presented dem- 
onstrating these soft-tissue signs and dlustratmg the 
value of early diagnosis from a therapeutic standpoint 
Thirteen roentgenograms 

Robert M Geist, M D 
Cleveland Clmic Foundation 

Concerning the Pathogenesis of Osteitis Deformans 
(Paget) Konrad Weiss Radiol Austnaca 1 3-25, 
1948 (In German) 

The roentgen appearance of a tjTiical Paget's disease 
IS well known The early changes, however, and their 
slow development into the typical pathologic and roent- 
genologic phase need more consideration 

The author has followed several cases of osteoporosis 
circumscripta cranu through many years and found 
that a circumscribed osteoporotic area in the skull 
progresses about one centimeter during a year It 
took at least eight years from the first appearance of 
the osteoporotic area to the typical appearance of 
Paget’s disease The osteoporotic stage is rarely found 
m the long bones or the vertebral bodies, re ossification 
apparently takes place m a much shorter time, about 
one year The pathological anatomical studies of 
Erdheim and his group give considerable information 
about the course and nature of the disease 

After re-ossification and re-calcification the bone 
affected by Paget’s disease may agam show an osteo- 
porotic involution due to senile changes Pathological 
fractures in bones with Paget s disease are not un- 
common they normally heal well Malignant changes 
are occasionally seen 

Twenty-one roentgenograms 

H W Hefke, M D 
Milwaukee, Wis 

SchiiUer-Chnstian’s Disease Two Cases m Adults 
Ake H Mellbye Acta radiol 30 279-290, Nov 30, 
194-S * 

presents the fourth and fifth cases of 
tjchUUer-Chnstian s disease to be recorded m the Nor- 


wegian literature, both m adults The clinical course 
m these older patients is believed to be more benign 
than in children, in whom the disease is more frequently 
seen 

One of the author's patients, a 47-year-old male, 
had first noticed a tumor behind his nght car twenty 
years previously Skull defects in this region were 
demonstrated radiologically The sella turcica was 
enlarged and there were areas of bone destruction m 
the spine and the nght fibula Biopsy was equivocal 
but was reported as compatible with Hand-Schiiller- 
Chnstian's disease, though suggestive also of Gaucher’s 
disease The tissue gave no hpoid reactions The 
skull defects received 900 r (no technical details given) 
without evidence of any response at the end of three 
months 

The second case was that of a 21-year-old man who 
presented a soft-tissue tumor below the nght iliac 
crest with no local bone involvement The histologic 
picture of the resected specimen was regarded as com 
patible with Hand-Schfiller-Chnstian's disease Map 
like defects were demonstrable m the skull 

The histoncal background and pathology of SchflUer 
Christian’s disease are discussed The author feels 
that Letterer-Siwe’s disease, Schilller-Chnstian’s dis- 
ease, eosinophilic granuloma and infectious reticulo- 
endotheliosis are variants of the same disease process 
Five roentgenograms, 2 photographs, 2 photo 
micrographs A A Raype, Jr , M D 

Cleveland Clmic Foundation 

The Etiological Relations of Precocious Puberty, 
Fibrous Dysplasia of the Bones and Pigmentation of 
the Skm (Albnght’s Syndrome) Abraham O Wil 
ensky Ai^ Pediat 65 60S-616, November 1948 
The author reports a case of Albnght’s syndrome m 
a young girl who, in addition to the usual findings, 
had a simple cyst in the right breast The salient 
features of Albnght’s syndrome include precociou' 
general development with early appearance 
menstrual function in the female, fibrocystic bone 
lesions, a brown patchy pigmentation of the skm, 
a tendency towards umlaterahty of the lesions 

The present prevailing opmion is that the condition 
IS essentially a neurological one, based on a hypotn 
amic disturbance and acting through the hypophysis 
and the other ductless glands, and that this is Mtnc- 
times related to a neoplastic pineal and/or 
growth Inasmuch as no other explanation is plausi ^ 
it must ultimately be predicated upon a chromosoma 
genetic basis William H Smith, M p 

Louisville, Kentucky 

Reticulum Cell Sarcoma of Bone V R Khanolkar 
Arch Path 46 467-476, November 1948 

Five cases of primary reticulum-cell sarcoma of bone 
observed dtmng the last six years m Bombay, India, 
are reported The necessity for early recognition o 
the disease is emphasized m view of the favora 
response to therapy in many cases In the author 
opmion, the roentgen findings are definite but no 
characteristic, consistmg of a mottled or diffuse osteo- 
lytic process with little evidence of new bone formation 
at the periphery of the lesion or under the periosteum 
Bone trabeculae appear to melt away as they are m 
volved m the sarcomatous infiltration Roentgen 
therapy m 3 of the 5 cases seemed to effect not only a 
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regression of the tumor but also a condensation of 
osseous trabeculae and a regeneration of bonv tissue m 
completclj destroyed areas 

Seven illustrations, including one roentgenogram 

Spinal Extradural Cysts J G du Toit and M H 
Famsmger J Bone &. Joint Surg 30-B 613-618 
No\ ember 1948 

The authors report what they believe to be the 
twenty-fifth case of spinal extradural cyst to be re- 
corded m the literature There appear to be two dis- 
tinct types of extradural cyst The first is seen m 
adolescents and is associated with progressive spastic 
paraplegia, dorsal kj^ihosis of the Scheuermann type 
and signs of an expanding tumor in the neural canal 
of the dorsal region The second type occurs in 
adults in the lumbodorsal spine There is no dorsal 
kyphosis, although the radiographic examination in- 
dicates an expanding intraspinal lesion of the upper 
lumbar region 

The authors’ patient was a 42-year old female with 
a progressne fifteen-year history of weakness of the 
left leg, pain m the lumbar region, and cramps in the 
left foot 

Roentgenograms showed abnormal interpeduncular 
measurements at the tenth and eleventh dorsal and the 
first and second lumbar vertebrae There was also 
hollowmg of the postenor surfaces of the bodies of these 
vertebrae, enlargement of the intervertebral foramma, 
and flattening and atrophy of the medial aspects of 
the pedicles 

Myelographic findings indicated the presence of a 
large mass m the spinal canal, deformmg the theca 
at the lev el of the first lumbar vertebra and obstructmg 
it at the level of the second and third lumbar vertebrae 

Lammectomy from the tenth dorsal to the third 
lumbar vertebra revealed three large cysts contammg 
clear colorless fluid lying postenor to the dura, extendmg 
laterally and actually protruding through the mter- 
vertebral foramma 

The ongin of these cysts has not been finally estab- 
lished They may be due to a congenital diverticulum 
of dura mater or a herniation of arachnoid through a 
defect m the dura The authors felt that at least one 
of the cysts communicated with the subarachnoid space 
Lumbar extradural cysts become manifest at a later 
age than dorsal cysts 

Four roentgenograms , 2 photomicrographs 

John R Hodgson, M D 
The Mayo Clmic 

The Lumbosacral Articulation A Roentgenologic 
and Chnical Study with Special Reference to Narrow- 
Disc and Lower Lumbar Displacement. Ernest A 
Brav, Howard A Molter, and Wendell J Newcomb 
Surg , Gynec & Obst 87 549-560, November 1948 

In a senes of 500 roentgenograms of the lumbosacral 
•■egion, 181 showed disk narrowmg or displacement 
There was narrowmg of the fifth lumbar disk at the 
Postenor margm m 132 cases (26 4 per cent of the senes 
of 500), the disk was displaced postenorly in 51 cases 
or 10 2 per cent, and antenorly m 25, or 5 per cent 
The fourth lumbar disk was narrowed postenorly m 
18 cases or 3 6 per cent (m 13 cases m association with 
a narrow fifth lumbar disk) , it was displaced postenorly 
in 13 cases and antenorly in 2 

There was little difi'erence in the symptoms and 
clmical signs between the group of 181 with demon- 


strable roentgen changes and m the remainder of the 
500 cases, which the authors have used as a control 
senes The clinical diagnosis was identical m the 
groups There was, however, a higher mcidence of 
lumbosacral arthntis m those cases showmg disk 
narrowing or displacement 
Four hundred and five patients complamed of back 
pain, and m 145 of these there was associated leg pam, 
m the remainmg 96 neither of these complamts was 
recorded The mcidence of narrowmg of the fifth 
lumbar disk was not significantly different m these 
three groups but there was a lower incidence of dis- 
placement m the symptom-free group This is in 
accord with Ferguson’s (Radiology 22 548, 1934) denial 
of any relationship between narrow lumbosacral disk 
and the mcidence of sciatic pam Barr and Mixter 
(J Bone & Jomt Surg 23 444 1941), quoted by the 

authors, believe that a narrow lumbosacral interspace 
occurs about as frequently as other congenital ab 
normahties, and should be considered as an incidental 
findmg unless there is an associated sclerosis or spur 
formation Wilhs (J Bone & Jomt Surg 17 347 
1935, 23 410, 1941) noted narrow disk m only 7 6 
per cent of a senes of patients with back and leg pam 
Because it has been suggested that a difference m 
the anteropostenor diameter of the fifth lumbar and 
first sacral segments might produce the appearance of 
displacement the authors made a special study of their 
films with this m mind They conclude that "postenor 
displacement of the fifth lumbar vertebra is apparently 
a definite entity and is not due entirely to difference 
m anteropostenor diameters of the fifth lumbar vertebra 
and the sacrum although in about 20 per cent this 
IS apparently the reason for the appearance on the 
roentgenogram It is possible that m cases of postenor 
displacement, there is secondary atrophy of the antenor 
edge of the sacrum which decreases the anteropostenor 
diameter of the first sacral segment " 

Antenor displacement of the fifth lumbar vertebra, 
on the other hand, is usually associated with a defect 
in the mterarticular portion of this vertebra In 
addition, there is in a large percentage of cases an- 
tenor hppmg of the sacrum which increases the antero 
postenor diameter of the first sacral segment 

The incidence of narrowmg of the disk was not much 
greater m cases of herniated nucleus pulposus or pos- 
tenor disk protrusion than m the remamder of the 
senes A narrow disk on the roentgenogram is there- 
fore not considered by the authors as chnical evidence 
of postenor disk protrusion A narrowed disk and dis 
placement of lumbar vertebrae are significant, however, 
in that an additional stram is placed on an already 
mechanically -vulnerable lumbosacral joint 

The important conclusion dra-wn by the authors is 
that m most instances, narrou fifth lumbar disk and 
lower lumbar displacements are m themselves not the 
cause of low back and sciatic pam The presence or 
absence of pam depends upon the integnty of the sur- 
roundmg muscular and ligamentous structures When 
they are unable to compensate for the abnormal me- 
chanical stram, pam may occur because of tension on 
muscle and ligamentous attachments, degenerative 
arthritic changes in the articular facets or actual pres- 
sure on the spmal nerves at some pomt m the region of 
the deranged lumbosacral articulation 

Five roentgenograms, 3 drawings, 2tables 

Davud S Malen LI D 
University of Pennsylvania 
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A Correlation of Neurologic, Orthopedic, and 
Roentgenographic Findings in Displaced Intervertebral 
Discs Francis C Grmt George Austin, Zachary 
Fnedenberg, and Alton Hansen Surg , Gjnec &. 
Obst 87 561-5G&, Noi ember 1948 

Ninety five cases of displaced lumbar intervertebral 
disks were carefully anaKzed as to subjcctnc and ob- 
jective results of surgery Careful neurologic and 
orthopedic examinations were performed, as well as 
roentgenographic studies, and the patients were 
interrogated as to their personal opinions of the results 
of operation 

Eighty-se\ en per cent of the group w ere fully satis- 
fied wath the operation although onlj GO per cent 
were regarded as completely cured The end-results 
were more gratifying in proportion to the degree of 
displacement of the nucleus pulposus but it is clearly 
pointed out that lost or diminished Achilles reflexes 
do not often return, and recovery from paralj ses is also 
V ariable 

No relationship was shown between abnormal nar- 
rowing of an intervertebral space as demonstrated 
roentgenographically and the clinical result The 
presence of significant quantities of residual opaque 
oil in the dural sac also seemed unrelated to the clmieal 
result In diagnosis au myelography was helpful 
but not as accurate as desued Pantopaque myelog- 
raphy is preferred and the authors advise that it 
should be routmely employed 
Factors shown to have no relation to this type of 
injury were age trauma, and occupation Also the 
type of operative procedure appeared to hav e no effect 
on the eventual outcome 

In the words of the authors, ‘ The fundamental prin- 
ciple for good results is the careful selection of patients 
with exclusion of those cases that fail to measure up to 
an exactmg history and physical examination supported 
by myelography ” 

Eight roentgenograms, 2 charts 

Paul W Eyler, M D 
Unniversity of Pennsylvania 


Report on 116 Cases of Intervertebral Discs 
Charles Rombold, H O Anderson, and H O Marsh 
J Kansas State M Soc 49 453-456, November 
1948 


The authors review then results m the surgery ol 
116 cases of retropulsed intervertebral disks diagnosec 
and operated upon between June 1944 and Octobei 
1946 Their technic during this period slowly ev olvec 
from a simple removal of the herniated disk to remova 
plus spontaneous spinal fusion The diagnostic pro 
cedure used dunng this time also changed smee myelog 
raphy was not used after the first 22 cases 

From these cases, wath follow-up studies, the follow 
ing conclusions were drawn 

(1) Radiopaque studies are not necessary foi 
we diagnosis of a retropulsed intervertebral disk 
^ accurate diagnosis can be made from a carefu 
history, physical examination, and routine x-ray films 
The radiopaque matenal has a detrimental effect or 
some patients produemg a peripheral neuritis 

(2) Loss of the Achilles reflex with or wnthoui 

the fifth lumbar and first sacral segments Pureb 
srasorj disturbances without reflex changes usuallj 
place the lesion between the fourth and fifth lumba 
segments 


(3) Narrow ing of the intcrv crtebral space on radio- 
graphic cxamimtion is considered to be of some signifi- 
cance in the diagnosis of a retropulsed intervertebral 
disk 

(4) Removal of the herniated disl with a simnl 
taneoiis spinal fusion w ill produce an apprcciablj higher 
percentage of good results than the simple removal of 
the herniated matenal Fusion dots not add to the 
surgical riskorsignificantlj prolong the hospital stay 

Slx tables D R Brvaxt, M D 

Henry Ford Hospital 

Twenty-Five Easy Ways of Gettmg into Trouble m 
the Care of Fractures Fraser B Gurd Am J 
Surg 76 506-514, November 1948 

Under the headings "errors made before treatment 
‘ errors during actual treatment,” and "errors dunng 
the healing period,” the author discusses briefly the 
V arious w ay s the surgeon can get into trouble in dealing 
with fractures Four of these are of interest to the 

radiologist (1) failure to obtain adequate preoperatne 

roentgenograms, (2) failure to identify films, () 
failure to interpret films correctly , especially thoseof the 
carpal region, and (4) failure to check maintenance 
of reduction by roentgenograms 

Seven roentgenograms 


Unrecogmzed Fractures in High School 
W K Foster and John C Wells Minnesota 
31 120G-1209, Nov ember 1948 

A series of cases is presented in which fractures w 
discovered after athletic injuries thought to be re 
tively minor The conclusion was reached tha a 
such injuries should be x-rayed to prevent pennan 
damage Practically all of the boys concealed or n 
littled their injunes to keep from being consider 
"sissy,” with the result that many of *^^0 , 

were old when first seen This relative lack o 
jectivc clinical findings should be kept m nun w 
readmg films on athletic injuries „ 

Eight roentgenograms Zac F Exdress, i 

Pontiac, Micu 


Contnbubon to the Radiologic and 
of Fractures of the Radial Sesamoid of ,, j 
G Voluter and A Calame J de radiol et d 
29 569-572 1948 (In French) , ^[,5 

Traumatic lesions of the sesamoid are 

thumb are extremely rare due to the fact tha 
quite well protected against violent trauma^ 
homonymous sesamoids under the great toe ® 
favorably situated and are more frequently nj^ 
m both fracture and degenerativ e disease 
thumb the cubital sesamoid is better protecte 
radial sesamoid of 

A case is presented in which the radial ,o 

the right thumb of a 26 year old male was ^ tJje 
an automobile accident The patient had s 
panel of the car with the right hand, the v lo en 
centered at the base of the thumb The pen 
was not clearly broken, but condensation an 
ment of the polyhednc trabeculation were 
strable In the differential diagnosis one ^^5 

into consideration the variation in form of j, of 
amoids and the fact that bi-, tn- and polyp® 
the sesamoid bones do occur be 

Traumatisms of the radial sesamoid bone 
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direct (contusion and crushing) or indirect (effect 
of brusque traction of the tendons inserting on the 
sesamoid) Fractures heal spontaneously and without 
complications 

Five illustrations, including 2 roentgenograms 

Charles Nice, M D 
University of Minnesota 

Fatigue Fracture of the Ulna Ian D Kitchin 
J Bone &. Joint Surg 30-B 622-623, Nov ember 1948 

A fatigue fracture of the ulna is reported The 
symptoms began while the patient was shovelmg 
farmyard manure into a wagon from a tightly packed 
heap, with a stable fork Examination revealed a 
fusiform swelling of the middle third of the forearm, 
with heat, tenderness, and edema The roentgenogram 
demonstrated a fracture of the mid-shaft with “con- 
siderable callus formation in the region of the fracture ” 

In deciding whether or not this was a fatigue frac- 
ture, due w eight must be given to the history Search 
ing inquiry rev caled no history of a faU, blow, or other 
injury The work was heavy and the left forearm 
supported both the dowmward thrust of the right hand 
and the pull of the resisting load The resulting strain 
was very considerable 

Three roentgenograms John R Hodgson, M D 

The Mayo Chnic 

New Knowledge of Intertrochantenc Fractures 
Their Roentgen Appearance and Pathogenesis Her- 
bert Moser Schweiz med Wchnschr 78 1088-1092, 
Nov 6, 1948 (In German) 

The author believes that the usual anteropostenor 
and lateral views of the hip are insufficient m intertro 
chantenc fractures The external rotation of the shaft 
IS poorly demonstrated and the line of the x-ray 
beam fails to traverse the fracture plane to visualize 
adequately the extent direction and amount of dis- 
placement To overcome this difficulty, he adds a 
40°-46“ oblique view with the patient rolled toward 
the injured side, which gives a much more complete 
idea of the fracture With the aid of this view, he 
distmguishes, in addition to the ‘ typical” form of this 
fracture an intertrochanteric double fracture, a com- 
btued rotary and jog type, an isolated fracture of the 
greater trochanter proper, and finally isolated fracture 
of the lesser trochanter 

Nme roentgenograms , 3 photographs 

Lbwhs G Jacobs, M D 
Oakland, Calif 

Posterior Dislocation of the Shoulder Joint C K 
Wamck J Bone & Jomt Surg 30-B 651-665 

November 1948 

Dislocation of the shoulder jomt with backward 
displacement of the humeral head is an unusual injury 
Phis condition has been overlooked m the past possibly 
partly because of its ranty and partly because of a 
lack of adequate roentgenograms 

Stereoscopic views are satisfactory m demonstrating 
Ihe dislocation, but these films cannot be viewed by the 
surgeon until they are dry In emergency work there 
are three projections which may be used (1) trans- 
thoracic lateral projections, (2) vertical projections 
U’lth the tube m the axilla, arm abducted, and film 
above, or with a curved cassette m the axilla and tube 
above, (3) profile projections m the postero-oblique 
axis with the patient erect 


The author feels that the vertical view with a curved 
cassette in the axilla is probably best, but if this is 
impossible, the postero-oblique or profile view of the 
scapula gives a satisfactory picture of the dislocation 

Three cases are reported, with 5 illustrative roent- 
genograms John R Hodgson, M D 

The Mayo Clinic 

Fifteen Observations of Aseptic Osteonecrosis of 
the Humeral Supratrochlear Septum Andr6 Res- 
canidres J de radiol et d’flectrol 29 626-627, 
1948 (In French) 

The osseous lamina which separates the coronoid 
fossa from the olecranon fossa is rather frequently the 
site of aseptic necrosis, sequestra form and separated 
fragments may fall mto the articular cavity of the elbow 
Three successive phases of the process, each presenting 
a characteristic radiologic picture are recognized 
the mtraseptal phase, m which necrosis occurs in the 
anterior or posterior portion of the septum , the phase 
of separation of the sequestrum, the phase of the 
articular foreign body 

Clinical signs mclude limitation of movement and 
rheumatoid hke pain Exacerbations and remissions 
occur lastmg for weeks The right elbow is usually 
affected 

The septal region is above the epiphysis and there- 
fore is not an area m which epiphyseal necrosis occurs 
Since It is separated from cartilagmous areas, osteo 
chondntis does not enter mto consideration The 
fibrocartilaginous tissue present in the sequestrum 
IS rather a result of cartilaginous metaplasia of osseous 
tissue The process would thus appear to be analogous 
to osteonecrosis dissecans 

Treatment consists in surgical extraction of the 
sequestrum or of the free body m the joint 

The author’s observations are based on 16 cases 
but no details of these are included 

Charles Nice, M D 
University of Minnesota 

Developmental Coxa Vara A B Le Mesuner 
J Bone S. Joint Surg 30-B 595-605, November 1948 

Developmental coxa vara is characterized clinically 
by a limp or waddle usually painless, appearing at the 
age of three or four years The condition is rare and 
there seems to be some familial tendency In the 
author’s senes of 16 patients, 4 were related — a brother 
and sister and two second cousins 

The development of the limp as observed in this 
series was gradual More commonly it was progressive 
over a penod of six or sex en years In the more sev ere 
cases limitation of abduction, extension, and rotation 
movement in both directions nas present, although 
there was no marked external rotation deformity such 
as IS seen m slipped epiphysis 

Roentgenographically varying degrees of coxa vara 
are seen but the outstandmg feature is the gap in the 
neck of the femur just distal to the epiphyseal line 
Even m the early stages this is obvious In roost of 
the author’s cases, the course of this gap was parallel 
to the epiphyseal line, but toward one end, usually the 
lower it branched away and sometimes divided, leav mg 
a tnangular portion of bone more or less isolated 
The gap was not broad and it did not follon a straight 
line with clear-cut edges, the margins were usually 
unex en Just distal to the gap the bone was abnormal 
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in appearance, irregular areas, of g^reater density alter- 
nating with areas of lesser density, giving rise to an 
appearance described as fragmentation The femoral 
head was often less dense than normal The epiphyseal 
Ime was usually narrow and sometimes could be seen 
only with difficulty The gap in the bone is not the 
epiphyseal hne, and developmental cova vara should 
not be confused with slipped epiphysis, which occurs at 
a different level and at a later age 

The author feels that the probable explanation for 
this condition lies m faulty development of the neck 
of the femur with imperfect formation in cartilage and 
with delayed and incomplete ossification The varus 
deformity is due in part to bending of the unossified 
cartilage, but the shortening of the neck is due largely 
to the lack of growth at the epiphyseal line, which is 
never normal in appearance In no case in this senes 
was tissue removed for examination 
Treatment by means of traction alone was found to 
be unsatisfactory In the late cases abduction osteot- 
omy between or below the trochanters produced 
satisfactory results In the early cases good results 
were obtained by bone graft 
Eighteen roentgenograms 

John R Hodgson, M D 
The Mayo Clinic 

Osteitis Pubis Milton L Rosenberg, and Samuel 
A Vest J Urol 60 767-775, November 1948 
The authors present 4 cases of osteitis pubis, bringing 
the total number of recorded cases to 52 A bnef 
review of the literature is presented 

Osteitis pubis IS a clinical syndrome characterized 
by sudden onset of severe pam and tenderness over the 
symphysis pubis from two weeks to two months after 
operations in the bladder region Two of the authors’ 
cases followed retropubic prostatectomy and 2 followed 
transurethral prostatectomy Most of the cases 
previously reported followed cystostomy or suprapubic 
prostatectomy 

Roentgenographic changes m the pubic bone m- 
clude a periosteal reaction beginning about three weeks 
after the onset of symptoms and followed by spotty 
demmerahzation and destruction of bony trabeculae 
Separation of the symphysis occurs, and after healing 
there may be hypertrophic changes at the symphysis, 
and even ankylosis Sequestration is rare 

Inflammation, ischemia, and dystrophia have been 
considered to be the etiological factors in this entity 
The authors believe infection by bacteria of low viru- 
lence to be the pnmary factor The presence of unne 
in the retropubic space may act as an additional irri- 
tant 

Treatment is mamly supportive and symptomatic 
Chemotherapy and antibiotics have not proved of 
value The disease is self limited, with a duration of 
from two months to two years 

Six roentgenograms, 1 table 

Douglas B Nagle M D 
University -jt Pennsylvania 

Knee Joint Changes after Memscectomy T J 
Fairbank J Bone &. Joint Surgery 30-B 064-070, 
November 1948 

This paper is a report of the findings in 107 cases of 
memscectomy determined by examination of preopera- 
tivc and postoperative roentgenograms Cases with 
osteoarthntic changes were excluded 


Three types of changes m the joint were noted after 
memscectomy (1) formation of an antcropostenor 
ndge projecting downward from the margm of the 
femoral condyle over the old meniscus site, (2) gener 
ahzcd flattening of the marginal half of the femoral 
articular surface, (3) narrowing of the joint space on 
the side of the operation, occasionally accompanied 
by widening of the joint space on the other side 
The femoral ndge was noted in some cases in apparently 
normal joints and before memscectomy The narrow- 
ing of the joint space and flattening of the femoral 
condyle were most commonly found together 

The author suggests that these changes are the 
result of a loss of the weight-bearing function of the 
meniscus Since it is not generally accepted that the 
meniscus is weight-beanng, he emphasizes the two 
points of his investigations which led him to this con 
elusion The first is that there is a restraining force 
to prevent the meniscus from shppmg out from under 
the weight thrust upon it, the second, that articular 
cartilage is perfectly clastic only for small loads over a 
short period of time 

Roentgenograms were made at various times during 
the day with different degrees of compression at the 
joint As compression increases, the circumference 
of the meniscus is forced centnfugally , the greater the 
compression the greater the circumferential tension in 
the meniscus This tension , because it resists extrusive 
forces, enables the meniscus to share in weight beanng 
Meniscectomy, therefore, results in overloading the 
articular surfaces, with incrcasmg compression of car- 
tilage Since the method of replacement of the loss 
of articular cartilage from normal wear and tear is 
in doubt, the author suggests that the role of the 
niscus m lubrication and the prevention of friction and 
raamtenance of nutrition is important in the develop 
ment of narrowing of the joint space 

Individual vanation with respect to the finding 
after meniscectomy may depend on two factors (U 
venations in the reserve or safety factor of joints, ana 
(2) variations m speed and completeness of regeneration 
of the meniscus 

Eleven roentgenograms, 9 drawmgs 

JohnR Hodgson, MD 
The Mayo Clinic 

PateUa Cubib A New Method of Treatment for 
Its Avulsion Joseph Sachs and George Degensbein 
Arch Surg 57 675^80, November 1948 

Patella cubiti is a condition of the elbow joint wherein 
a patella-like bone lies proximal to the olecranon proc 
ess withm the mvestments of the tnceps tendon 
First described by anatomists m 1776, it has rar^^ 
been reported Whether it is a simple congemm 
anomaly or is due to trauma has been a subject for 
debate Although the former hypothesis has con- 
siderable support, Habbe (Am J Roentgenol 4 
513, 1942 Abst m Radiology 40 534, 1943) puD 
lished a case m which the traumatic ongin is well au 
thenticated Since the condition is asymptomatic, i 
discovery is usually incident to roentgen study for other 
reasons 

Avulsion of the patella cubiti however, presents a 
definite clinical picture, there is usually a history o 
an extension force on the elbow, followed immedi^ Y 
by pam and loss of the power of extension A mod 
ate-sized bony fragment is palpable posterior to t e 
lower end of the humerus Although the fragment la 
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nio\ able, it cannot be pulled down as far as the elbow 
joint Roentgenograms sboi\ the avulsed sesamoid 
lying 1 or 2 cm from the olecranon, as contrasted to 
Its immediate contact aiith the olecranon i\hcn intact 
The bony edges arc smooth The most important 
criterion IS the fact that the combined length of the 
ulna and sesamoid c^cccds that of the normal ulna or, 
if the condition is bilateral, exceeds the expected length 
of the ulna as estimated from the radius Treatment 
by serening the sesamoid to the ulna without de- 
struction of the jomt surface is advocated A case so 
treated with excellent results is reported 
Six roentgenograms Leivis G Jacods, M D 

Oakland, Calif 

Etiology of Peroneal Spastic Flat Foot R I 
Harris and Thomas Bcath J Bone &. Joint Surg 
30-B 024-634, No\ ember 1948 
Peroneal spastic flat foot is a type of rigid flat foot 
accompanied by contraction of the peroneal muscles 
The usual concept of the condition has been that of a 
weak but flexible flat foot transformed into a ngid 
flat foot by peroneal spasm induced by painful stimuli 
arising from the tarsal joints The authors point out 
numerous objections to this idea Electromyographic 
studies in many' cases demonstrate no spasm in the 
peroneal muscles, while measures to eliminate the 
supposed effect of the peroneal muscles do not alter 
the deformity 

The authors behere that most cases of so-called 
peroneal spastic flat foot are caused by tarsal anomalies 
The two most frequent anomalies are the calcaneo- 
navicular bar described by Sloman in 1921 and by Badg- 
ley in 1927, and the talocalcaneal bridge 
The incidence of peroneal spastic flat foot among 
3600 men undergoing exammation for Canadian Army 
service was found to be 2 per cent In 12 of the 
authors’ 17 cases there was a bridge of bone spnngmg 
from the medial surface of the talus, spaunmg the sub- 
talar joint, and meetmg a mass of bone from the medial 
surface of the calcaneus at the postenor end of the 
sustentaculum tali Of the remainmg 6 patients, 
3 had calcaneonavicular bars and 2 tarsal rheumatoid 
arthritis 

The talocalcaneal bridge is not easily recognized m 
the ordinary roentgenographic projections of the foot 
Some suspicion of the presence of the anomaly may be 
obtamed from the lateral roentgenogram which shows 
Margmal lipping of the talonavicular jomt on its 
dorsal surface Roentgenograms to demonstrate the 
condition are made with the feet together, the central 
X ray beam bemg projected downward and forward 
at an angle of 45 degrees through the heels, which have 
been freed of the leg shadow by flexing the knees 
In the rigid flat foot due to talocalcaneal bridge 
Hie partial fixation of the talus to the calcaneus mter- 
feres with normal freedom of movement, with impmge- 
ment of the articular margms of the talus and navicular 
and osteoarthntic hppmg of the superolateral margm 
of the head of the talus 

The ngid flat foot caused by calcaneonavicular bar 
or may not cause symptoms There is fusion of 
Ibe anterior process of the calcaneus to the navicular 
The arthritic flat foot with peroneal spasm is pro- 
duced by fixation of the jomts in abnormal position 
With valgus deformity and secondary peroneal spasm 
This IS a distmct group separate from the flat foot 
caused by tarsal anomalies 


Treatment is largely a medical problem but certam 
orthopedic procedures are of definite value 

Twenty one illustrations, mcludmg 14 roentgeuo- 
gxams John R Hodgson, M D 

The Mayo Clmic 

Bone Formation m Skin and Muscle A Localized 
Tissue Malformation or Heterotopia Henry W 
Edmonds, Herbert E Coe, and Frank L Tabrah 
J Pediat 33 618-623 November 1948 

This IS the fourth case of bone formation m the 
soft tissues reported m the literature The patient 
was a child of three and a half years At the age of 
one month a small, hard, irregular area had been dis- 
covered near the left breast At five months a red 
non tender lump on the tip of the left second finger, 
thought to be a sphnter, was noticed and treated with 
hot packs In the sixth and seventh month masses 
developed m the left axilla left forearm, and left hand 
RTien the patient was eighteen months old, the lump 
at the tip of the left second finger was surgically ex- 
plored and a calcareous deposit removed Other 
masses developed in the left middle finger and on the 
crown of the head When the patient was first seen 
by the authors, x-ray examination showed calcifications 
m the soft tissues of the left axilla, arm, forearm, hand, 
and fingers and a destructive process mvolvmg the 
distal end of the left ulna with some penosteal reaction 
Films of the nght arm, skull, and pelvis showed no 
abnormahty The masses were removed from the 
left hand forearm, upper arm, axillary fold and chest 
wall and were found to be imbedded m all types of soft 
tissue They were white m appearance and varied in 
size and thickness No recurrences were noted follow- 
ing removal 

Microscopic examination showed that these masses 
were not amorphous calcium but were actually mature 
bone situated withm the dermis and subcutaneous 
tissue fascia and muscle This bone was normal m 
appearance and contamed haversian systems There 
were no cartilage mclusions and no neoplastic or in- 
flammatory processes 

The authors briefly review three other cases reported 
in the medical hterature quite similar to the present one 

This condition has been given various names 
osteosis of the sfcm, osteoma cutis, congenital osteomas 
of the skin The authors beheve that it is actually a 
heterotopia, » e , formation of normal tissue at an ab- 
normal site 

Two roentgenograms, 1 photograph, 2 photomicro 
graphs Eugene Kutz, M D 

Baltimore (Md ) City Hospitals 

GYNECOLOGY AND OBSTETRICS 

Ammography J Lefebire, A Granjon, and A 
Mfenc J de radiol et d’^lectrol 29 601-605, 1948 
(In French) 

The authors desenbe briefly the technic of amniog- 
raphy Perabrodil and diodrast are satisfactory 
contrast media A long fine needle such as is used for 
spinal puncture is employed, and an amount of amni- 
otic fluid equal to the quantity of the contrast agent to 
be mjected is withdrawn The exact site of puncture 
is not mentioned, nor is the amount of material to be 
injected 

The procedure permits the localization of theplacenta, 
demonstration of utenne and fetal anomalies, diag- 
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nosis of uni-amniomc twins and in some instances 
detenmnation of sex Bj taking a senes of roent- 
genograms an outlme of the renal peU cs and the 
bladder may be obtained -within an hour 

Hjdramnios often accompanies fetal abnormalities, 
and has been used as an indication for amniographv 
Eight roentgenograms Charles Xice AI D 
Lniiersitj of Mmne'^ta 

THE GENITO-URINARY SYSTEM 

Double Formations of the Pelves of the Kidneys and 
the Ureters Embryology, Occurrence and Clmical 
Sigmficance Bengt Xordmark Acta radiol 30 
267-27S Xoi 30, 1948 

Most embryologists consider that any di\ ision of the 
kidney pelvis beyond an upper and lower calvx major 
must be regarded as anomalous In double formation 
of the kidnev pelvis there is as a rule a smaller upper 
peh IS and a larger lower pel\ is These may possess a 
common ureter or the ureter may also be duplicated 
at an\ point between the kidney pelvis and the bladder 
TXTien the ureters are separate at the bladder, that from 
the upper pelvis usuallj enters the bladder below and 
medial to the ureter from the lower peh is Super- 
numerary ureters may not enter the bladder, but may 
empty into the urethra or vagina Duplication of the 
pelvis and ureters may be unilateral or bilateral 
Occasionally triple division may exist 

The embryological explanation of duplication is as 
follo-ws the anlage of the secretmg portion of the 
kidnev develops as mesodermal cell tissue from the 
nephrogenous cord At the same tune, a ureter bud 
develops from the proximal end of the wolffian duct 
The ureter bud grows toward the nephrogenous cell 
tissue and its end widens out and diiides mto two 
great branches the future greater calices At the 
same time the nephrogenous cell tissue grows and 
covers these branches like a cap Premature division 
of the ureter bud at any pomt between the wolfiBan 
duct and the nephrogenous tissue will result m an anom- 
aly X arying from cleft kidney pelvis to complete 
reduplication 

The frequency of reduphcation of the pehas and 
ureter is reported as 2 to 4 per cent m cystoscopic and 
pyelographic senes The author reviewed 4 774 
cases studied urographicallv and found 201 cases of 
double kidney pelvis (4 2 per cent), m 138 of which 
there was also duphcation of the ureter (2 8 per cent) 
Though the condition is generally regarded as more 
common m women there was a shght predommance 
of males m his series 103 to 98 The anomaly was 


more often unilateral than bilateral, and occurred 
somewhat more frequently on the left side 

As to the roentgen aspects, the author says 'In 
dmded kidney pelvis the caudal part may present 
exactly' the same appearance as an imdiiided pelvis 
One must always accurately demarcate the kidney and 
calculate if the pelx is filled by contrast is large enough 
to sene for the whole kidney One must not 

therefore conclude that a urograph is normal because 
the configuration of the pelvis on both sides is normal ” 
These malformations are important because they are 
frequently accompanied by dynamic disturbances 
resulting in stasis and infection Furthermore, the 
supernumerary ureters often end ectopically causmg 
continuous mcontmence of unne Hemmephrec 
tomy can be earned out if changes are localized in one 
kidney pels is thus sa\ mg much serviceable kidney 
parenchyma 

Ten roentgenograms, 4 drawings 

Richard L AIason, M D 

Cles eland Clmic Foundation 

Urethrograms and Cystograms in the Diagnosis of 
Lower Unnary Tract Disease Russell B Roth 
Pennsy Ivania AI J 52 130-134 Xovember 1948 
The ease with which the urethra and bladder may be 
explored endoscopically has led many physicians to 
forego the use of cysto-urethrographv This is a nm 
take, because a great deal of information can be ob- 
tained by the use of various contrast media and technics 
The mvestigator must fitrst know what he is looking 
for and a close cooperation between the urologist an 
the radiologist m matters of technic positionmg an 
opaque media will be productive of much tn*^ 
formation than that gained by merely placing sodium 
iodide m the bladder As an example in esc«t^ 
urography if one delays takmg a film of the blad er 
until the patient has a desire to x oid and then ta^ a 
film after voidmg m the erect position, an 
X isualization of the amount of residual unne vriU 
obtamed 

The author shows films obtamed m obhque posi 
to rex eal dix erticula He also demonstrates the vl 
alization of diverticula of the bladder xnth air 
sodium iodide Vesical neck contracture 
demonstrated by the use of bpiodol-tragacaiM J 
and old abscess cavities are shown m films made in 
obhque position while the patient is voidmg an 
tempting to void 

Sixteen roentgenograms „ 

Joseph T Danzer 

on City, Peai“ 


RADIOTHERAPY 


Report from the MozeUe Sassoon Department, St. 
Bartholomew’s Hospital, London The MiUion-Volt 
X-Ray Plant Its Development and Apphcation G S 
Innes Proc Roy Soc hied 41 691-703 October 
1948 Cluneal Reactions and Injunes m Snpervoltage 
Therapy Arthur Jones Ibid 703-709 Milhon-Volt 
X-Ray Therapy I G ViUiains Ibid 709-71S 
Mnhon-Volt X-Ray Research at St. Bartholomew’s 
Hospital X S Fmzi Ibid 710-720 

Innes describes the mdhon-xrolt x-ray plant at St 
Bartholomew’s Hospital m London and discusses the 


physical ad-vantages of milli on-volt radiation 
usual 250 kv \Yith 1, 000-kv an mcrease m ^ 

IS obtamed xvith reduction m the skm 
fields are required to dehver the required dose, ^ 

m a simplified treatment plan which leads to a ^ 
accuracy It is possible to reduce the dose to 
passmg through susceptible organs, attammg jo 

sarv tumor dose by a less efficient routmg of the 
the lesion In nearly all cases 6 000 r can be d 
to the lesion withm five weeks no matter how 
patient may be Bone absorption at 1,000 kv is 
greater than tissue absorption 
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Jones points out that in the 'deep therapy” range of 
\ rajs the factor limiting treatment is often the skin re- 
action, but that the penetrating properties of million 
volt thcrapj inaj' produce a deep mucositis in the tumor 
region and thus limit tlic amount of radiation given 
This is best seen in tlie moutli, pharynx, and larynx, and 
in the pelvis Considering the axtent of lesions and 
the tumor dose gixcn, it is concluded that general re- 
actions arc less severe than in the ordinary deep tJicr ipy 
range Injuries have been relatively rare with the 
apparatus at St Bartliolomcw 's Those that have 
been observed are discussed in some detail 
The results of milhon-volt therapy are discussed by 
Williams, uho concludes that lesions uliich respond 
poorly to ordinary x raj therapy cannot be expected to 
show marked response to rajs generated at a mithon 
volts, u ith the possible exception of carcinomas of the 
rectum, bladder, antrum, and larynx There is no evi 
dence of anj biological difference in response due to the 
shorter wave lengths used Any improvement in re 
suits IS due to the physical adxaintagcsof greater penetra- 
tion and greater accuracy due to ease of application 
The research aspects of higher voltage arc presented 
by Finzi It is his opinion that "the milhon-volt ma 
ehme already shows a definite advance and indicates 
that malignant disease should be treated by higher volt 
ages still " 

Seventeen illustrations Edsel S Reed, M D 
University of Louisville 


Investigations into Differentiation and Other Mor- 
phological Changes in Malignant Tnmoura Following 
Therapeutic Irradiation with X-Rays and Radium 
S Ry Andersen Published by Einar Munksgaard, 
Copenhagen, 1949 112 pp 

This monograph on the pathologic changes in malig- 
nant tumors of man and animals foUoning therapeuhe 
irradiation is a treatise for the doctorate at the Univer- 
sity of Copenhagen It is translated into English and 
consists of an introduction and eleven chapters, thelastof 
which contams the conclusions and summary in both 
English and Danish The question has often been 
raised as to whether irradiation has the power to pro 
duce differentiation or 'ripening” in mahgnant tumors 
This work IS thorough and exhaustive on the subject of 
differentiation or lack of it as found in both human and 
animal mahgnant tumors following irradiation by the 
usual clmical technics 

A careful survey of the earlier investigations bringing 
the information down to date is followed by details of 
the author’s numerous investigations He studied 
squamous cellcarcmoma, mammary caremoma, spmdle- 
cell sarcoma and chondrosarcoma transplantable in 
mice In the human being he studied skin carcinoma 
mammary caremoma, and carcinoma of the cervix 
He concluded that therapeutic irradiation of a number 
of smtable mahgnant tumors with x rays or radium was 
not followed by histologically demonstrable changes in- 
terpretable, with our present knowledge of morphology , 
as entena of differentiation In his opinion, the dosage 
used m chmeal radiotherapy should not be adapted to 
alterations, if any in the differentiation durmg or after 
the irradiation, because he does not consider these a 
fit standard for foreteUing the tumor response to the 
radiation 

Those pathologists, radiologists, and radiobiologists 
who are mterested in morphologic cellular changes pro 


duced by radiation will find this extensive studj well 
worth reading 

Twenty eight photomicrographs 

Harold W Jacox, M D 
New York, N Y 

Radium Treatment of Caremoma of the Tonsil 
b Maicr Radiol Austnaca 1 77-83, 1948 (In 
Gentian) 

Forty seven patients with squamous-cell carcinoma 
of the tonsils were treated m the Krankenhaus der 
Sladt Wien in 1933-34, by implantation of 1 3 to 2 mg 
of removable radium needles with 0 5 mm platinum 
hitration, left m place for 72 to 144 hours The dis- 
tribution of the needles was such that each cubic 
centimeter of tissue received about 133 mg hours 
After eight to ten days teleradium treatments were 
added in all cases given m twenty six to thirty days 
with a tumor dose of between 4 400-5,000 r Of all 
patients 25 5 per cent were alive for five or more j ears 
A block dissection of cervical nodes was done onlj 
when there was evidence of remaining disease two 
months after completion of the irradiation Of 36 
patients with involvement of lymph nodes only 4 
were well for five years or more 

One dra wmg, 3 tables H W Hbfke, M D 

Milwaukee, Wis 

Primary “Inflammatory” Carcinoma of the Breast 
Bernard A Donnelly Ann Surg 128 918-930, 

November 1948 

Two clinical varieties of mflammatory carcinoma of 
the breast exist primary, in which the inflammatory 
signs arise simultaneously with carcinoma m the skin 
of a previously normal breast, and secondary, in which 
mflammatory signs arise suddenly in a breast that 
has long been the seat of scirrhous caremoma, or m 
the opposite breast, or follow mastectomy for car 
emoma either at the original site or in the opposite 
breast The clmical course and behavior of the two 
tjqies are similar 

The mcidence of primary inflammatory carcinoma 
of the breast is between 1 3 and 4 2 per cent of all 
mammary carcinomas The age incidence is said to 
be similar to other types , in the author’s 6 cases the 
average age was fifty-six years There is no real 
pathologic evidence of inflammation and there are 
usually no clinical signs indicativ e of true inflammation 
The involved breast is usually enlarged, dark red or 
purplish m color, tender and warmer than the opposite 
breast This is explained by the diffuse infiltration of 
the undifferentiated carcinoma cells through the Ijmph 
vessels and capiUanes, produemg edema, reddening, 
and heat The round cell infiltration often noted, 
IS due to blockage of the lymphatics and not to in 
flammation The spread of the carcinoma is subdcrmal 
rather than intradermal as in Paget’s disease 

The patient first notices heaviness and pain in the 
breast, vaiying from dull ache to intermittent shooting 
pam Skm discoloration and increase in size of the 
breast follow Often, when seen at tins stage, the 
process is mistaken for an acute inflammatory one and 
treated accordmgly Of the 5 cases reported here, 4 
were thus treated before being referred to the author 
To avoid loss of valuable time he recommends mcisional 
biopsy when mflammatory signs about the breast do 
not subside wathin tw o or three weeks 
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True inflammatory lesions of the breast are usually 
accompanied by fever, leukoc3rto5is, and other signs 
of general inflammation rarely found with "mflam- 
matory” carcinoma Erysipelas is rare in this region, 
is more fulminatmg, and is accompanied by prostration 
with high fever and marked leukocytosis Paget’s 
disease involves the skin of the nipple, areola, and sur- 
roundmg area and presents a reddened granular surface, 
discharging yellow viscid fluid or may appear as 
chronic eczema wnth encrustations The lesion is 
frequently confined to the areola alone, and the nipple 
disappears as the disease progresses, while in mflam- 
raatory carcmoma the nipple is usually not mvolved 
other than showmg evidence of retraction Plasma- 
cell mastitis shows the signs and symptoms of a dififuse 
inflammation radiatmg from the nipple which will 
subside m from a few days to a week, leavmg a firm 
irregular tumor Tuberculosis of the breast is slow in 
onset and presents a soft tumor with redness of the 
overlying skm and later areas of softening The 
skm later thms out over the soft areas, and multiple 
smuses develop There is usually evidence of tuber- 
culosis elsewhere Hodgkin's disease can produce a 
picture identical to that of mflammatory carcmoma 
and is distinguishable only by biopsy 

Metastasis occurs early m inflammatory breast 
carcmoma with axillary mvolvement in the majonty 
of cases and distant metastases m many 

Regardless of the type of treatment used, the prog- 
nosis IS poor The 5 patients reported on all received 
roentgen therapy One improved enough to warrant 
radical mastectomy with fairly good pnmary results, 
but recurrence ensued nme months later Another 
responded to radiation, but at operation distant 
metastases were discovered The other three showed 
httle response to radiation given intensively Testos- 
terone produced fair palhation m some Three pa- 
tients died at thirteen, nineteen, and nineteen months 
after onset Two were alive with the disease, at the 
time of the report, nineteen and twenty-one months 
after onset 

Five illustrations Bernards Kala\jian,M D 

Detroit, Mich 

Palhahve Testosterone Treatment m Women with 
Advanced Breast Cancer Bengt Sylvan and Olle 
Hallberg Acta radiol 30 395-414, Nov 30, 1948 
Women with metastases from mammary cancer 
usually experience symptomatic improvement on 
androgen therapy as evidenced by a gain in weight and 
a sense of well bemg In patients with skeletal metas- 
tases this IS often associated with relief of pain and 
occasional recalcification of osteolytic lesions Neither 
the pnmary tumor nor soft tissue metastases are con- 
sistently benefited by such therapy 

Testosterone propionate is the androgen of choice 
Under varying conditions it was administered intra- 
muscularly, by pellet implanation, orally, or as an 
inunction Most patients received 50 mg daily for 
two to SIX weeks until subjective improvement was 
noted or relief of pain obtained The lowest total dose 
givmg this improvement was 600 mg m three weeks 
but most patients rcquued 1,200 to 1 500 mg over a 
six-week period for initial palliation followed by a 
maintenance dose of 160 mg weekly In some 
with progressive skeletal mvolvement pain which 
reappeared with subsequent metastatic foci responded 
satisfactorily to increased dosage The authors state 


that an excessively elevated scrum calcium level, 
present initially or appearing during course of treat 
ment, is the only contraindication to androgen therapy 
No untoward efifects have been noted other than the 
expected vinhzmg symptoms 

The physiological action of androgens on protein 
anabolism with production of a positive nitrogen bal 
ance may partially explain the symptomatic relief 
It IS also suggested that androgen therapy may increase 
the threshold value for pam in those with skeletal lesions 
by central nervous system action It is very doubtful 
whether androgens have direct cancerocidal effect 
Smee androgen therapy has produced systemic im 
provement in patients debilitated from undernutntion 
and "other severe diseases," the authors feel its palh 
ative value should be explored m additional malignant 
conditions, especially in women 

Most of the 38 cases upon which this report is based 
had been treated by radical mastectomy and postopera 
tive roentgen therapy (no technical details) Five 
moderately debihtated women had had Stage I and II 
lesions without evidence of distant metastases They 
experienced symptomatic improvement following ad 
mmistration of testosterone propionate as evidenced 
by improvement in appetite and weight and an in- 
creased sense of well being They had been followed 
only eight months 

A second group of 10 women with breast cancer 
dissemmatcd mamly to viscera was not beneficially 
affected 

Twenty-three patients with metastases lumted 
mamly to the skeletal system form the basis for 
a more optimistic outlook This group included 
younger women castrated by irradiation as well as 
women past the chmactenc No significant difference 
in response of these subgroups was noted On testos 
terone therapy 18 patients showed moderate to marked 
improvement which had persisted an average of eight 
months The remainmg 5 were improved for varying 
lengths of time up to seven months 

Increased calcification m osteolytic lesions without 
appearance of new foci was roentgenographically dem 
onstrated in 20 per cent of the women previously 
castrated by irradiation and 30 per cent of those past 
the normal climacteric Approximately 75 per cent 
of women with skeletal metastases will develop new 
osteolytic foci while under testosterone therapy de 
spite subjective improvement 

Laboratory exammations in women with bone m 
volvement showed no change in serum-phosphorus 
levels dunng androgen therapy The serum calciuim 
slightly elevated before treatment, was reduced to 8 
or 9 mg per cent irrespective of whether osteolytic 
lesions rec^cified A steep nse in serum calcium may 
signify increased growth activity of cancerous deposits 
Cases responding favorably to androgen therapy showed 
mcreased alkaline phosphatase levels of 10 to 20 umts 
irrespective of appearance of new osteolytic lesioi^ 
Values of 6 to 10 units were found m unmfluenced 


cases 

The authors present survival statistics from the 
Radiumhemmet for 167 women with mammary car- 
cmoma receiving palliative irradiation for skeletal 
involvement without androgen therapy Two years 
after onset of bone lesions 27 per cent m the pre- 
menopausal castrated group were alive, 17 per cent in a 
similar non-castrated group, and 10 per cent m the 
post menopausal group Only 3 to 5 per cent were 
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living after five years We are reminded that skeletal 
involvement is a manifestation of generalized car- 
cinomatosis, but the length of survival depends more 
on the extent of visceral metastasis 

Androgen therapy has brought no case under com- 
plete control It has not produced hypcrcalcification 
of skeletal foci as seen m prostatic metastases under 
estrogen treatment Nor has it produced the high 
degree of radiopacity occasionally seen in irradiated 
osteolytic metastases from breast cancer 

The authors agree that a final judgment as to the 
influence of androgens on skeletal metastases from 
mammary caremoma in women must await a two- 
or three year follow-up 

Eleven roentgenograms, 1 photograph, 5 tables 
Albert A Rayle, Jr , M D 
Cleveland Clinic Foundation 

Control of Cancer of the Uterus Report of a Ten 
Year Experiment Cathonne Macfarlane, Margaret 
C Sturgis, and Faith S Fcttcrman JAMA 138 
941-942 Nov 27, 1948 

In 1938 and 1939, 1,319 white women, thirty to 
eighty years of age, presumably well, volunteered to 
submit to pelvic examination twice a year for five 
years At the end of that time, it was decided to 
continue the examinations, and the authors now report 
on 732 of the number who have been exammed more 
or less regularly over a ten-year penod 

Three canceirs of the cervix were discovered at the 
initial examination, all were treated with radium and 
showed no evidence of recurrence nine years after treat- 
ment Only one cancer of the cervnx was found after the 
first visit One adenocaremoma of the body of the 
uterus was discovered at the initial examination and 
another on microscopic examination of a uterus removed 
for fibroids One ovarian cancer and one caremoma of 
the vaginal wall were encountered in the course of the 
ten-year penod 

Eight hundred and sixty-eight benign lesions were 
discovered, including 489 inflammatory lesions of the 
cervix Of the latter 214 were ehmmated by appro- 
priate treatment, and it is believed that this accounts, 
m part, for the low incidence of cervical caremoma in 
the senes 

Five tables Zac F Endress, M D 

Pontiac, Mich 

On the Choice of Treatment of Individual Carcinomas 
of the Cervix Based on the Analysis of Serial Biopsies 
Alfred Glncksmann and Stanley Way J Obst & 
Gynaec Bnt Emp 55 573-682, October 1948 

Expenence Iia«i shown that occasionally even an early 
Case of caremoma of the cervix treated with radiation 
tveurs locally withm a year or two In other cases 
treated by radical surgery, while the results are good it 
Is by no means certam that such results could not have 
been achieved with radium at less nsk to the patient 
In 1946 Glucksmann and Spear (Bnt J Radiol 18 313, 
1945 Abst m Radiology 47 207, 1946) desenhed a 
cell-count technic of detenmnmg whether or not the re- 
sponse of a tumor to irradiation is favorable, thus offer- 
ing a rational basis for selecting patients who would be 
unsuitable for radiotherapy alone and who might be 
Salvaged by surgery 

Dunng the penod under review (December 1946 to 
June 1948) 149 cases were studied by this method 
The stagmg entena were as follows Stage I, tumor 


limited to the cervix , Stage II, tumor invadmg the vagi- 
nal vault and/or extending mto one or both broad liga- 
ments, but extension not fixed to the pelvic wall. Stage 
III, invasion of the lower third of the vagma and/or ex- 
tension into one or both broad ligaments, with fixation 
to the pelvic wall. Stage IV, invasion of the bladder or 
rectum or remote metastases 

The method of irradiation used at first was a modi- 
facation of the Stockholm technic, with two equal doses 
separated by an interval of seven days The dose re- 
ceived on the surface of the tumor was not less than 
10 000 r and often more than 13, (KX) r Since November 
1947 a three-dose techmc has been used with an inter- 
val of a week between the first and second, and two 
weeks between the second and third applications The 
total dose has remained the same 
The radical operation consists of removal of the 
uterus, fallopian tubes, and ovanes, and the upper nme- 
tenths of the vagma, the broad hgaments, the pelvic 
connective tissue, and the lymph nodes lymg along the 
course of the external and internal iliac vessels and the 
obturator nodes If these nodes are obviously m- 
volved the dissection is earned up to the aortic bifur- 
cation if necessary 

The present procedure is as follows The patient is 
exammed under anesthesia and the tumor staged, the 
preliminary biopsy is taken, and the first application of 
radium given A week later a second biopsy is taken 
and the second apphcation of radium given Dunng 
the following two weeks the histologic analysis is made 
and the prognosis obtained If the prognosis is favor- 
able, the third application of radium is given, followed 
two weeks later by bilateral iliac adenectomy In a 
series of 10 cases thus treated only 1 showed node in- 
volvement 

If the prognosis with radiotherapy is unfavorable and 
the case is smtable for radical surgery, no further ra- 
dium is given and a radical hysterectomy is performed 
SIX weeks later If, however, the prognosis is unfavor- 
able and the tumor is inoperable, a further apphcation 
of radium is given but ihac adenectomy is not done 
Of the 149 cases studied 64 gave a favorable or prob- 
ably favorable response to the test dose of radiation, 
88 gave an unfavorable response, and in 7 the biopsy 
material provided was madequate In the 54 favorably 
responding cases, radium alone was used m the treat- 
ment of the primary tumor, but in a small number the 
regional lymph nodes were removed surgically Of the 
88 unfavorable cases, 46 were mitially considered suit- 
able for Wertheim’s hysterectomy, which was completed 
m 28 cases 

In 37 cases with unfavorably responding tumors in 
which the pelvic Ijrniph nodes were exammed micro- 
scopically, tumor tissue was present m 25 In 22 of these 
patients the pnmary tumors were in clinical Stages 
I and II, and the remainder m Stage III 

Though in patients with radio-incurable cancer of 
the cervix, the high incidence of lymph node involve- 
ment and the comparatively low operability rate must 
bmit the success of radical surgery, it is at present the 
only effective means of deahng with this type of tumor 
Four photomicrographs, 4 tables 

Treatment of Caremoma of the Cervix Uten A 
Maxwell Evans Canad M A J 59 458-462, Novem- 
ber 1948 

The author reviews the hterature on the treatment of 
caremoma of the cervix and presents the results obtained 
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at the Bntish Columbia Cancer Institute, where 
radium plus external radiation is used 

Twenty-five cases of Stage I (League of Xations) were 
treated, with 21 patients surxivmg oxer fixe jears, 3S 
cases of Stage II, with 13 survixing over five 3 ears, 

32 cases of Stage III, with 4 surx mng over five 3 ears, 

33 cases of Stage IV xvith 2 surxnxnng over five years 
Two illustrations, 3 tables 

John DeCarlo Jr , M D 
Jefferson Medical College 

Interstitial Placement of Radium as Adjunct to the 
Radium Therapy of Caremoma of the Cervix Carl 
Fried Radiol chn 17 333—347, Xovember 1948 (In 
German) 

The use of radium needles m the treatment of car- 
emoma of the cervix has not heen popular m the past, 
hut there is a tendency now to use this method more 
frequently While the placement of radium needles m 
the parametrium is a dangerous procedure, their use 
xvithm the cervix and the paracervical tissues can be 
recommended 

Fried gives a rather detailed description of the 
various methods used m interstitial radium therapy, 
citmg W ard and Sackett ( J A M A 110 323,1938), 
who reported 36 2 per cent five-year survivals and 38 5 
per cent ten-year survivals for cases of Grades 1 and 2, 
after mterstitial radium and deep therapy, W^aterman 
and DiLeone (Am J Obst &: Gynec 50 482, 1945 
Abst in Radiolog 3 47 316, 1946), and Conngton 
(Surg Gvnec &. Obst 82 512 1946 Abst in Radi- 
ology 48 316, 1947), and others His own technic he 
desenbes by reporting a case The patient was a 
woman of fift 3 -one with a Grade 3 caremoma of the 
cervix and mvolxrement of the parametna Treatment 
was given by means of radium element needles and 
capsules, mtracervically and rntrax-agmaUy, for a total 
dose of 5,762 4 mg hours The patient xvas well after 
two years and eleven months Diagrams illustrate the 
placement of the capsules and needles Although Fried 
has not sufiicient cases to report to justify a general 
appraisal, he behex^es that mterstitial radium therapy 
IS m selected cases a good adjunct It xvdl be helpful 
mainly m caremomas of Grades 3 and 4, with cauli- 
flower ulcerations or obhterations of the cenneal canal 
The danger of this therapy is negllble 

Four illustrations Eugene F Lutterbeck, M D 

Chicago, III 

Results of Treatment of Caremoma of the Ovary 
with Data on the Age Incidence of This Disease 
Joseph H Marks and Martm H Whttenborg Surg 
Gxmec &. Obst 87 541-545 November 1948 

The authors report a senes of 79 cases of caremoma of 
the ovary seen m the Department of Roentgenology of 
the New England Deaconess Hospital during the teu- 
3 ear period begmmng m June 1936 Fiftj -seven of 
these patients have now been followed to death Of the 
ongmal group 14 were ahve more than five 3 ears after 
their first operation and treatment but 3 of this num- 
ber hax e since died of then disease, and one is ahx e after 
five and a half years with recurrent disease Not all of 
the patients hax e as yet had an opportunity to lix e fixe 
years after treatment but the five-year survival rate 
calculated by the method of Nathanson and W^elch is 21 
percent 

The original plan of treatment almost always called 


for 1,800 r (measured m au) per port whether or not the 
beams xverc cross fired, but modifications of the plan 
xvere frequentl 3 requued as the senes progressed In 
one more or less typical case 1,900 r were gixen to each 
of two antenor and two posterior pelvic ports, inth 
1,500 roentgens to each of tw o upper abdominal jiorts 
Ports measured 15 X 15 centimeters Six weeks later 
the patient was given a second senes of x-ra 3 treat- 
ments, through the same slx ports and wnth the same 
factors Not all patients received this quantity of 
radiation Treatments were given at 400 bx , with 50 
cm target-to-skm distance and with a filter of 0 9 mm 
tin, 0 25 mm copper, and 1 0 mm aluminum The 
normal daily dose was 300 roentgens to a single port, 
and treatments were given daily except Sundays 

The authors conclude that x-ray therapy should be 
employ ed m all cases of carcinoma of the ovarx , that it 
IS excellent insurance postoperatix'ely even when the 
surgeon believes that all disease has been removed, and 
that it may occasionally result in cure even in ad- 
xranced stages of the disease They believe that the 
surgeon should not take too great risk m his attempt to 
remove the last fragments of diseased tissue, but should 
remove the easily accessible masses and then rely on 
x-ray therapy m adequate dosage, and through whatever 
ports may be necessary, to cover the involved areas 
X-ray therapy may bring about gratifying palliation 
even when cure is not obtained It often gives relief of 
pain and causes a retardation of the production of 
peritoneal and pleural fluids 

A study of the age incidence of ovarian carcinoma 
was made m connection with this mx estigation It was 
found to be unlike that of most mahgnant epithelial 
tumors, m that a decrease occurs after the sixth decade 

Three charts Marlx n W Miller, AI D 

University of Pennsylvania 

Treatment of the Leukemias George L Kauer, Jr 
Am J M Sc 216 581-595, November 1948 

The recent literature on the treatment of leukemia is 
reviewed, with sections on the use of the nitrogen mus 
tards and other chemical compounds, roentgen therapy 
and the radioisotopes 

There is no evidence that any cures of leukemia have 
been effected It is possible occasionally to induce 
temporary and partial remissions m the acute form of 
the disease by the use of aminoptenn, nitrogen mustard 
or crude myelokentnc acid (in lymphoblastic leu 
kemia) The chemotherapeutic agents of use in chronic 
myelogenous leukemia are Fowler’s solution, urethane 
and possibly benzol Chronic lymphogenous leukemia 
responds seldom to Fowler's solution, and to urethane 
less well than the myelogenous form Nitrogen mustard 
may be of value m the chronic leukemias, especially 
when they have become radioresistant The data mdi 
cate that radiation therapy is still the most effective 
form of treatment, but that it is of little or no value m 
the acute form of the disease Splenic irradiation m the 
chronic myelogenous form and total body irradiation 
'spray" to the torso, or duect irradiation of the en 
larged lymph nodes are the technics of choice for roent- 
gen therapy m the chronic lymphogenous diseases 
Radiophosphorus is apparently as good as roentgen 
irradiation m chronic myelogenous leukemia, but is 
probably not quite as efiective as the latter m chronic 
lymphogenous leukemia 

A bibliography of 89 references is appended 
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Hemangioma (Capillary and Cavernous) with Throm- 
bopemc Purpura Report of a Case with Observations 
at Autopsy Henrj K Sil\cr, Paul M Aggelt-r and 
Jackson T Cntie Am J Dis Cliild 76 511-5211 
NoTCnibcr 1948 

Tins LS the third reported case of c'ltcnsivL heinaii 
gioma of the skin assoented with thronibopenic pur 
pura The patient, nu infant girl, had had supcrtnul 
hemangiomas appearing on tlic neck, face and alxioimu 
smcc birtli Tlicsc responded to treatment uitli solid 
carbon dioxide At fu e months of age a diffuse r m ino^ 
angioma appeared on the back This reccdeil um 
poranly after roentgen Uicrapy but gradually lu lu itij. i 
omas del eloped on the neck, chest, abdomen jinl inu'^ 
Eventually hcmorrhigc occurred from the iKiniagi 
oraas, and the liver and spleen became palpabh \t 
twentj months of age, thrombopema appeared \ 
large hemothorax developed and death ensued 
Microscopic examination of the skin, musck md 
lymph nodes showed both the capillary and cavLtmuis 
types of hemangioma, with predominance of the lain r 
The bone marrow showed extreme hyperplasia w ith m 
crease in megakaryocytes and erythropoietic tissut 
The predominance of the cavernous type of bein m 
gioma may have accounted for the lack of response to 
roentgen irradiation The thrombopema was probably 
due to the failure of the megakaryocytes to produce t 
sufficient number of platelets 
One illustration Paul W Roman, M D 

Baltimore, Md 

Ringworm of the Scalp in the Eastern Region of 
Scotland, 1946-47 J Kinncar and John Rogers Bnt 
M J 2 854-858, Nov 13, 1948 
A bnef review of nngworm of the scalp in Europe and 
the United States is presented and two epidemics in 
Eastern Scotland are analyzed Of 631 cases 98 4 per 
cent represented Microsporon mfections, 8416 per 
cent of those infected were boys It is beheved that 
most of the infections occur in barber shops 
Epilation by \-rays or thalbiun is still the most rapid 
and successful means of cure, but fungicides assisted by 
a wetting agent m carbo-wax 1500 offer some benefit in a 
fair proportion of cases The technic of epilation, 
whether by \ rays or thallium, is not discussed 
A bnef note is included regarding the orgamzation re 
ijuired tor a center to deal with cases of ringworm and 
the standards necessary for insuring that patients are 
non-mfectious before their return to school 
Three tables Jos D Calhoun, M D 

University of Arkansas 

Irradiation of Lymphoid Tissue in Diseases of the 
Upper Respiratory Tract Donald F Proctor, Leroy M 
Polvogt, and Samuel J Crowe Bull Johns Hopkins 
Hosp 83 383^28, November 1948 
The authors discuss in considerable detail the physio- 
logical functions of the upper respiratory tract, pa- 
thology of upper respiratory infections, and the clinical 
considerations They state that in the majority of 
patients the followmg results may be expected from 
wradiation of nasopharyngeal lymphoid tissue (1) im 
provement in hearing or cessation of progressive im- 
pairment when the symptoms are due to mterference 
ivith the function of the eustachian tubes, (2) marked 
decrease in the number and seventy of upper respiratory 
infections, including acute infections in the sinuses, ears. 


and tonsils, (3) improvement in many patients, es 
pecially children, suflenngfrom bronchial asthma, when 
the asthma is on an infectious basis and when other 
forms of therapy such as desensitization are also em- 
plojed In the authors’ expenence not a single in 
■-fdiice of bum or other comphcation due to the use of 
r idium has been observed 

Twenty two illustrations and charts 

Observations on the Excessive Nocturnal Gastric 
Secretion in Patients with Duodenal Ulcer Joseph B 
LiT'-iicr Erwin Levm, and Walter Lincoln Palmer 
Oi ( rot iiterology 11 598-615, November 1948 

I lu I m hors present m detail 6 cases of duodenal ul 
I > r, w II h special reference to nocturnal gastric secretion 
Iht\ fomitl chat the output of hydrochloric acid wns 
Hot illiriid by atropine m doses up to 6 0 mg Entero- 
istroiit iKo failed to decrease nocturnal secretion in 
lilt 1 lases in which it was used Irradiation of the 
fuiulus md body of the stomach, although effective m 
rtduting the acid output in some peptic ulcer patients, 
w IS cm tic in its results Of the 4 patients in which it 
>1 IS u td only 1 showed a permanent decrease, there 
wjs no reduction in acidity in 2, with temporary de- 
crease in the other Vagotomj iras folloired in 2 m- 
st inces by pronounced decrease in output of acid and 
belling of the ulcer In 2 patients m which vagotomy 
ins incomplete, gastric secretion was not permanently 
reduced and ulcers recurred 
There was prompt healing of the ulcer whenever gas- 
tric acidity was markedly reduced by any means In 
one patient resection of three fourths of the stomach 
was ineffective m overcommg hypersecretion of acid 
Five figures, mcludmg 25 roentgenograms, 6 tables 

G Rbqnier, M D 
University of Arkansas 

Total Teleroentgentherapy in the Acute Form of 
Malta Fever Andr6 Denier J de radio! et d’dlectrol 
29 662, 1948 (In French) 

Total teleroentgentherapy is useful in cases of acute 
brucellosis — whether due to B inelUeiists or B abortus — 
in which the infection has occurred dunng the preceding 
weeks or months and fever, palpable lymph nodes 
siveats, asthenia, and w eight loss persist On lesions m 
the joints, bones, and serous surfaces, the action is very 
inconstant 

The irradiation should be of the total body type 
The average dose is 40 to 60 r (300 kv , 240 cm dis- 
tance, 10/10 copper filtration) A second treatment 
is given eight days after the first, and a thu-d, if ncces 
sary, on the sixteenth day Thirty three cases have 
been treated successfully smee 1934 

The action of the roentgen rays is explained bj an 
alteration of the “interior milieu” as witnessed by 
modification of the blood pH, cellular jiermeabibt}, and 
erythrocyte sedimentation rate, which returns to nor- 
mal m fifteen to tw enty days 

Charles Nice, M D 
Unnersitj of Minnesota 

Physical Problems of Deep Roentgen Therapy 
Georg Fuchs Radiol Austnaca 1 85-104, 1948 

(In German) 

The conceptions of surface dose depth dose, half 
depth, and volume dose are discussed m relation to ab- 
sorption and scattenng of v rays 
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A nett method for determinmg absorption and 
scattering of roentgen rays in bony tissue as developed 
by the author It was found that even when radiation 
of 80 kv without filter is used, more than 50 per cent of 
the rays penetrate the bone The author found further- 
more that the iliac bone of an average adult absorbs 
about 20 per cent of the rays of a half-value layer of 1 
mm of copper, a fact which needs consideration in the 
treatment of pelvic diseases and cancer 

It IS possible to analyze the intensity of a given x-ray 
beam into primary radiation and scatter The addi- 
tional dose due to scatter appears to be larger than 
usually accepted With radiation of 1mm copper half- 
value layer, it was found to be 110 per cent with a 10 X 
16 cm field at a depth of 7 6 cm With radiation of a 
half-value layer of 0 96 to 1 6 mm copper a change of 
filter from 0 5 mm copper to the Thoraeus filter means 
improvement only where bones are penetrated, but not 
where soft-tissues alone are concerned 

The importance of the Compton effect for depth dose 
IS stressed, as well as the existence of multiple scattenng 
This softenmg of the x-ray beam with increasing depth 
makes a deeply situated bone absorb more radiation 
than It would on the surface of the body 

Some practical examples illustrate calculating dosage 
by mathematical means 
Thirteen charts, 12 tables 

H W Hefke, M D 
Milwaukee, Wis 

New Technic and Clinical Eesults of Plesiotherapy 
(Contact Therapy) Mano Ponzio J de radiol et 
d’61ectrol 29 672-678, 1948 (In French) 

The author calls attention to the fact that the 
majonty of the physical, biological, and clinical studies 
of contact therapy durmg the past decade are based 
essentially on experiences with the Chaoul tube He 
discusses the construction of contact therapy apparatus, 
along with the physical and biological prmciples m- 
volved m its use, and descnbes the equipment which he 
had constructed for his own use His apparatus in- 
cludes an anteriorly situated cathode 

From collected reports some data are assembled which 
suffice to define the actual state of the knowledge of 
therapy of contact type. The Phihps apparatus repre- 
sents a remarkable advance in therapeutic radiology. 


permittmg an increased dose to the immediate zone of 
the lesion, proportional to the desired effect, while re 
specting the integrity of the surrounding healthy tissue. 
The biologic reaction of isolated irradiated cellular 
elements does not differ essentially for different wave 
lengths in doses of equal quantity In therapy involv 
ing shorter wave lengths, secondary absorption affects 
tissue reaction more than primary local absorption 
The author has had ten years experience with con 
tact therapy in dermatologic lesions, cutaneous can 
cer, and even some endocavitary conditions Above all, 
lupoid manifestations have appeared to be particuarlj 
favorable for contact therapy Carcinomas and angi 
omas respond favorably, even in the areas of the eyelid, 
nose, and inner surface of the lips Chronic radiation 
dystrophies and ulcerations have also been treated 
successfully Endocavitary therapy has proved qmte 
successful in the mouth, vagina, and rectum Some 
rectal carcinomas have disappeared under treatment 
but recurrence is common 

Five illustrations Charles Nice, M D 

University of Minnesota 

Cmeradiotherapy J Jalet J de radiol et d’dlec 
trol 29 683-588, 1948 (In French) 

Cmeradiotherapy, bom of cineradiography, is a 
method of irradiation of the organism in toto or over 
large fields The author has studied the principle smee 
1931 The cutaneous surface is irradiated by an oscil 
latmg tube, with short distance and long wave lengths 
The bottom of the tube encasement contains a lead 
screen with a circumferential slit so that the rays ma) 
strike the skin at the same angle at all points as the tube 
moves back and forth 

The author states that the cytocaustic effect is not 
the only effect to consider m radiation therapy Stroma 
reaction, antibodies, humoral mechanisms, and anti 
cancer immunity (observed in man and ammals) all 
play a part m general body defense 

Cmeradiotherapy finds its optimum mdications in 
neuro-endoenne siffections, neuro vegetative distur- 
bances, skm infections, and infections m general It 
should be employed by preference when one desires 
functional anticancer radiotherapy 
Seven illustrations Charles Nice, M D 

University of Minnesota 


RADIOACTIVE ISOTOPES 


Radio-Isotopes Their Production and Uses C E 
Eddy M J Australia 2 537-539, Nov 6, 1948 

Some Uses of the Artificial Radioactive Elements for 
Investigation and Treatment R Kaye Scott Ibid pp 
539-546 

These two papers are rather general reviews of the 
physical aspects of radioisotopes and their application to 
research and therapy Scott bases his discussion largely 
upon observations made in the course of visiting vari- 
ous clinics in America and Great Britain No new 
material is included 

A Method for the Determmation of the Radiation 
Dose Produced by Artificial Radioactive Substances m 
30^ ms ^ ^'^ta radiol 30 291-298, Nov 

The use of artificial radioactive substances m medical 


radiology makes the need for a suitable determination of 
dosage imperative At present the activity of these 
substances is usually given m millicunes, which unit is 
defined as the quantity of substance m which as many 
atoms are decomposed per time unit as in that quantity 
of radon m equilbnum with one miUigram of radium 
It is desirable however, that the radiation dose be so 
expressed as to be easily compared with the roentgen, 
the unit generally used m radiology The equivalent 
roentgen (e r) has been suggested as a umt of dose de 
termmation by Mannelh and others This is defined as 
the energy absorbed per gram of air irradiated with a 


radiation quantity of 1 0 r 

The author descnbes a method for determination of 
the radiation dose and radiation activity when the 
radioactive substance is distnbuted in the body The 
dose at a point within the body is defined by the loniza- 
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tion m an air filled cavity around the point The 
ionization measured in electrostatic units per cubic 
centimeter in a quantity of air at 0 “ C and 7G0 mm Hg 
pressure is chosen as a unit for the radiation dose 
The dose rate D within the body is calculated from 
the formula 



where J is the radiation activity of a radioactive sub 
stance, found by means of the product of the radiation 
dose per second in a water solution of the substance and 
the volume of the solution, K is a factor comprising 
the relation between the radiation dose when the sub- 
stance IS distributed in a certam body and the radiation 
dose when dissolved in water, and Y is volume of the 
body The biological half life must be considered when 
calculating the dose 

Measuring apparatus and method of calculation are 
given and described The results of measurements on 
are listed in charts and tables 
In radiological treatment where is equally dis- 
tributed in organism or parts of it, the dose rate, allow- 
ing for disintegration and excretion of the P’^, can be 
calculated by means of the above formula simplified to 



Four illustrations. Stables R A Hays, MD 
Cleveland Chnic Foundation 

Radiation Hygiene Hazards to Physicians, Patients, 
Nurses, and Others from Use of Radioactive Isotopes 
W Edward Chamberlam, R R Newell, Launston 
Taylor, and Harold Wyckoff JAMA 138 818-819, 
Nov 13, 1948 

Radiation hazards can be put mto several classes 
A External irradiation, beta rays, and gamma rays 
(also roentgen ras^) In this group one must consider 
injury to the patient, injury to the physician and 
others, mjury to casual personnel 

B Internal irradiation, alpha, beta, and gamma 
rays This mcludes general overdosage, bad distnbu 
tion leadmg to local overdose, pick-up of isotopes by 
physicians and others by means of inhalation mgestion, 
absorption through unbroken skm and through cuts or 
abrasions, escape of radioactive materials from control, 
with later pick-up by men, anunals, or plants 


External irradiation from isotopes wdl seldom en 
danger the patient, who is usually only briefly exposed 
the danger is to the doctor and his associates, who are 
working with these thmgs all the time 

The great hope for the future of isotopes m therapy is 
the ability of some of them to concentrate in an organ 
or tissue This is at the same time a great hazard, for 
precise dosage depends on precise estimate of how large a 
volume of tissue wiU be holding the dose given when it 
has become concentrated The effect depends on its 
specific concentration 

The milhcune is a disintegration rate and so the 
biologic dose depends on how long the irradiation lasts 
Radium, plutomum, and strontium are carcinogemc 
having long physical half-hves, and he locked up in the 
bones with very slow excretion Two rmcrograms of 
radium can kill in seven years 

With radium, one fears lest one lose it, with radioiso 
topes one ought to fear lest one spdl it One leaves 
gamma rays behind when one quits the room When a 
beta ray emitter is spilled on the fingers, the operator 
carries with him what he cannot wash off Moreover 
beta rays, bemg highly absorbable, are biologically ex 
tremely effective 

It is a heavy responsibihty to see that nothing "hot” 
IS re-used and that no dangerous quantities of radio- 
activity find then way into the sewer or to an open in 
cinerator or dump Algae especially, but also higher 
plants, are capable of reconcentrating some elements 
so that mere dilution cannot be depended on for safety 
Wet and dry radioactive wastes should be collected and 
isolated, perhaps by deep burial 

S B Feinberg M D 
Umversity of Michigan 

Determination of Circulatmg Red Blood Cell Volume 
with Radioactive Phosphorus Robert T Nieset 
Blanche Porter, W V Trautman, Jr Ralph M Bell 
Wilham Parson, Champ Lyons and H S Mayerson 
Am J Physiol 155 226-231, November 1948 

A method for the duect measurement of total circu 
latmg red blood cell volume by an isotope dilution tech 
me using radioactive phosphorus is presented The red 
cells from the subject of the study are utilized for 
labehng Rapid uptake and slow release of radioactive 
phosphorus by exposed red cells facihtates wide experi- 
mental application Ease of counting and the oppor- 
tunity for repetitive measurement are other advantages 
One graph , 1 table 


RADIATION EFFECTS, EXPERIMENTAL STUDIES 


Radiation Injuries Produced by Contact Roentgen 
Therapy Enk Poppe Acta radiol 30 365-370, Nov 
30, 1948 

The authors have used the Phihps contact-thcrapy 
apparatus with a target-skin distance of 18 mm and in- 
herent filtration of 0 2 mm A1 (or 20 mm distance with 
additional filtration), operated at 2 0 ma and 60 kv 
Without additional filtration, and a distance of 18 mm 
the dose at 6 mm depth is calculated at 40 per cent, 
and at 10 mm at 20 per cent of the surface dose With 
additional filtration of 1 0 mm Al, and 20 mm dis- 
tance, the depth dose at 10 mm is 30 per cent of the 
surface dose In the period 1944-47, 1,384 patients 


were treated, of whom more than 1,300 had benign 
lesions 

Seventeen patients all of whom had received treat- 
ment to the dorsal surfaces of the fingers or toes, shoa ed 
rather serious reactions The areas treated were 
swollen and tender for several months, and in a fen in- 
stances ulcerations appeared Treatment mth mild 
ointments and sometimes sulfonamides was helpful m 
these cases, but in all slight injuries to the skm re- 
mained 

There were, m addition, 7 cases of definite radiation 
injury In 2 cases of squamous-ccll carcinoma of the 
face and ear rcceinng 5 000 and 11,000 r respcctiTCly, 
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parable with those of gamina ravs, showing an immedi- 
ate decrease m mitosis and an mcrease m degeneratmg 
cells With larger doses the number of degeneratmg 
cells was enormously greater after alpha radiation 

Four graphs, 3 tables Stdvey J Hawley, M D 

Seattle, Wash 

Tolerance of Cerebral Blood-Vessels to a Contrast 
Medium of the Diodrast Group An Eiperunental 
Study of the Effect on the Blood-Bram-Bamer Tore 
Broman and OUe Olsson Acta radiol 30 326-342, 
Noy 30, 1948 

Chnical expenence has shown that contrast media of 
the diodrast group (perabrodil, diodrast, umbradH, 
dijodon), especially when used in high concentrations, 
may cause cerebral symptoms The authors, assummg 
that these cerebral symptoms followed damage to the 
normal blood-bram bamer, undertook a study of the 
permeabihty of the cerebral vessels in the rabbit, cat, 
and gmnea-pig 

The eicpenments revealed that 50 per cent concentra- 
tions of contrast medium mjected for ter or more 
seconds as a rule disturbed blood lessel permeabihty 


With concentrations above 50 per cent, disturbed per- 
raeabdity could be demonstrated after an mjection of 
two seconds Damage to the blood-bram bamer was 
accompanied by disturbances m cerebral function 
Moderate disturbance of permeabihty was reversible 
withm two hours 

The followmg tentative conclusions are reached (1) 
35 per cent concentration of contrast medium is recom- 
mended for mjections into the vertebral artery and m- 
temal carotid artery, but m exceptional cases a small 
amount of 50 per cent solution may be used for one m- 
jection , (2) 35 per cent concentration is suggested for 
percutaneous mjections mto the common carotid ar- 
tery, and if films prove that the needle was m the com- 
mon carotid artery, a second mjection of 50 per cent 
medium may be used, (3) regardless of the concentra- 
tion, the mjection time should be short and the number 
of mjections should be hmited The general use of 
thorotrast as a contrast medium for cerebral angiogra- 
phy is held to be mdefensible 
Three illustrations, 2 m color 

Jobs R Hawas, M D 
Cleveland Chnic Foundation 
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Roentgen Demonstration of Displaced Intracranial Physiologic 
Calcification and Its Significance in the Diagnosis of Brain 
Tumors and Other Space-Occupying Diseases' 

BARTON R YOUNG, M D 
PhJadelphia, Penna. 


T he purpose of ttus paper is to re- 
emphasize the sigmficance of displaced 
physiologic mtracramal calcification in the 
diagnosis of space-occupymg disease and 
thus stimulate greater interest m the 
demonstration and recognition of normally 
and abnormally located calcifications by 
roentgen study 

Ever smce the pmeal was demonstrated 
by roentgen methods (Fig lA), its import- 
ance as an mtracramal landmark has been 
appreciated More than three decades 
ago Schuller (1) stated that a diagnosis of 
space-takmg disease was indicated when 
roentgenograms revealed pineal displace- 
ment 

In 1925, m order to detenmne in 3 ust 
what percentage of persons the pmeal is 
calcified, Naffziger (2) studied roentgeno- 
grams of the skuU obtamed m 215 consec- 
utive cases He found roentgen evidence 
of calcification m 45 per cent and therefore 
advocated stereoscopic studies, especially 
in the anteroposterior projection, in the 
presence of increased mtracramal pressure, 
as a means of ascertaimng the position of 
the gland He reported lateral displace- 
ment of the pineal m 2 patients with brain 
tumors Excellent articles by Vastme 
and Kmney (3) and later by Dyke (4) and 


Fray (5) deahng with pmeal position as 
detenmned by the lateral view, stimulated 
the adoption of a routme determination of 
pineal position by many radiologists 

Vastme and Ehnney estabhshed the 
normal pmeal zone in relation to the 
antenor and posterior extremities of the 
cramum by measuring, on the lateral 
films of several hundred normal persons, 
the distance from the inner table of the 
frontal bone to the pmeal and plottmg 
this measurement agamst the anteropos- 
tenor dimension of the skull The normal 
pmeal zone m relation to the vertex and 
base was detenmned by plottmg the dis- 
tance from the inner table of the vault 
to the pineal agamst the vertex-base dimen- 
sion (Fig 1, B and C) 

By use of the Vastme-Kinney measure- 
ments and charts, it is easy to detemunc 
whether the pineal is m normal relation to 
the extrenuties of the cramum as measured 
on the lateral film VTien the pmeal is 
outside its normal zone, a space-occupying 
lesion IS the usual cause The approxi- 
mate position of the lesion is determined 
by the direction of displacement of the 
pmeal 

Dyke (4) determined the position of the 
pmeal m 3,000 consecutive skull exaimna- 


‘ From the Departments of Radiology, Temple University and Germantown Hospitals, Philadelphia, 
Penna Presented at the Thirtj -fourth Annual Meetmg of the Radiological Societj of North Amcnca. San 
Francisco Calif Dec 5-10 194S 
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Fig lA- Vastme-Kmney measur^ents The j ^ 

table of the frontal bone to the I nj,ej. table of the vault to the pineal (3) is 

skull (1 plus 2) and the S ^e^Tthe pineal is spotted between the oblique 
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Fig 2 Normal pineal and choroid plexus calcifications The relation of the midlinc pineal calcification (1) 
to the choroids (2) is demonstrated in the frontal (A) and occipital views (B) In the occipital view the choroids 
(B 2) are project^ above the level of the pineal (1) 


tions, using this method, and after care- 
fully correlating the results with the chmcal 
and other findings, concluded that they 
were rehable He found the pineal slightly 
m front of the Vastme-Kinney zone m a 
number of normals, but otherwise his 
results were the same 

A few years later Fray (5) advocated 
different methods of measurement on the 
lateral film which clearly mdicate whether 
the pmeal is in normal relation to the ex- 
tremities of the cramum His method 
yields good results and is preferred by 
some 

Further information about the position 
of the pineal is obtained when it is demon- 
strated by either frontal or ocapital pro- 
jections, because its relation to the sides 
of the cramum is revealed and space- 
occupymg disease is thus laterahzed (Fig 
2, A and B , 1) Stereoscopic views are often 
necessary in order to determine whether 
the visible calafic shadow is actually m the 
pmeal They are indicated when the latter 



Fig 3 Pineal displacement by metastatic bronchial 
carcinoma The tumor displaced the pineal 3 6 mm 
to the opposite side Top normal displacement is 2 6 
mm from the midhne 
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IS not demonstrable in non-stereoscopic 
views 

Normally the pineal is situated imdway 
between the sides of the eramum (Fig 2) 
Occasionally it is found as far as 2 mm , and 
rarely 2 5 mm , from the mid-sagittal 
plane of the cranium in the absence of 
climcal eAudence of intracramal disease 
A deviation of more than 2 5 mm is 
indicative of sigmficant abnormality, usu- 
ally a space-taking lesion (Fig 3) 

Determmation of the position of the 
pineal is important when the chmcal 
findings are borderhne and there is no 
e\udence of bone erosion and abnormal 
calafication to suggest intracramal disease 
Abnormal pmeal position necessitates fur- 
ther mvestigation, while normal findings 
are reassuring 

It IS of even greater importance to deter- 
mine the location of the pmeal when the 
neurologic findmgs indicate an expandmg 
lesion and contrast studies are considered 
hazardous because of the critical condition 
of the patient 

Pmeal displacement is most frequently 
on the basis of a pnmary brain tumor 
Ghoma outranks all other pnmary tumors 
as a cause of pineal displacement, with 
memngioma second m inadence (4) Not 
infrequently a metastatic tumor is respon- 
sible For this reason, every patient with 
evidence of a bram tumor should have a 
complete mvestigation of all systems, in- 
cluding roentgen studies to exclude a pn- 
mary lesion elsewhere before cramotomy is 
done (Fig 3) Since 65 per cent of metas- 
tatic bram tumors anse m the lung and 
breast, these areas should be mvestigated 
pnmanly 

Next m order after tumor as a cause of 
pineal displacement is a hematoma, usu- 
ally subdural m location Subdural hema- 
toma IS nearly always traumatic Fre- 
quently evidence substantiating it is lack- 
mg unless the hemorrhage is large enough 
to displace the pmeal or is calafied In 
the patient whose films are reproduced m 
Figure 4, a chmcal diagnosis of subdural 
hematoma was supported by finding the 
pmeal displaced downward and poster- 



Fig 5 Brain abscess displacing the pineal 7 mm 
from the midline Clinical diagnosis of temporal lobe 
abscess of otitic ongin Air was injected into cavity 
after drainage (1) 

lorly (A, 1) After evacuation of the clot, 
the pmeal returned to its normal position 
(B, 1) 

Intracerebral hematomas often attain 
sufficient size to displace the pineal, and 
this condition must therefore be considered 
m the differential diagnosis In two of 
three temporal lobe hematomas, Scott (6) 
found the pmeal displaced significantly 
from the nudline to the opposite side of the 
brain Less frequently found space-taking 
lesions that may cause pmeal displacement 
are subdural hygroma, brain abscess (Fig 
5), cyst, and granuloma 

The choroid plexuses of the lateral ven- 
tricles are relatively poor landmarks in 
comparison to the pineal, smce the inci- 
dence of calafication in these structures, 
before the age of fifty, is low', and it is 
frequently asymmetncal and umlateral 
Since calafication normally occurs at dif- 
ferent levels in the choroids, it is difficult 
to be certain whether mild variations in 
their position are significant How'ewr, 




Fig 6 Downward and forward displacement of choroid calcification (1) by a tumor 
The choroid m the other lateral ventricle (2) is slightly displaced m opposite directions 



^ Falx nnd pineal displacement (A 1 and 2) by a tumor Compare the sharp borders of physiologic caf 
cincatioa (A 1) iMth the irregular margins of calcification in a meningioma (B, 1) 
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a marked change in position of a well cal- 
cified choroid must be considered sugges- 
tive of tumor and evaluated m relation to 
the climcal and other roentgen findings 
(Fig 6) 

When a calcified choroid is displaced 
sufficiently to indicate space-taking dis- 
ease, other roentgen findings, as sellar 
erosion and pineal displacement, are often 
evident This is not always true, how- 
ever, as emphasized in an excellent article 
by Childe (7) He reports that in 3 of 
8 patients with displacement of a calcified 
choroid by an expanding lesion, the diagno- 
sis was based on this finding alone, since 
the pineal was not calcified nor the sella 
eroded 

The skull roentgenograms of two cases 
with expanding intracramal lesions re- 
ported by Wood (8) showed no other 
abnormahty than displacement of a cal- 
cified choroid His review of the hterature 
revealed that most of the lesions which 
caused such displacement were postenor 
to the choroid or in the temporal lobe 
In one case, previously reported (9), a 
calcified choroid was displaced downward 
and forward by a large tumor (Fig 6) 

Physiologic calcification in the falx is 
infrequently helpful in the diagnosis of 
space-occupying disease, because it is 
usually manifest as a few small plaques near 
the vertex Displacement of extensive 
sheath-hke calcification in the faLx by an 
expandmg lesion is uncommon but, when 
present, is well demonstrated by frontal 
(Fig 7A, 1) and ocapital views 

It is unportant to differentiate physio- 
logic calcification m the dura from calci- 
fication on the basis of memngioma, espe- 
cially in the vertex and falx regions 
Physiologic calcification is hnear and its 
margms are usually sharp in contrast to the 
fuzzy borders of calcification due to menin- 
gioma (Fig 7B, 1) 

SUMMARY AND CONCLUSIONS 

The roentgen demonstration of physio- 
logic calcification is an important diagnos- 


tic aid m the recogmtion and evaluation of 
space-takmg disease m the cramum Cal- 
cification occurs m the pmeal more fre- 
quently than m other mtracramal struc- 
tures and therefore more information is 
obtained by a study of its position than of 
the choroids and falx Every effort should 
be made to demonstrate calcification m the 
pmeal, not only in lateral views but also m 
frontal and occipital views For the latter 
two projections, stereoscopic studies are 
often essential, and such studies are more 
informative than smgle views for all pro- 
jections 

Displacement of the pmeal from the nud- 
hne of more than 2 5 mm indicates sigmfi- 
cant intracramal abnormahty, usually 
space-occupymg disease Displacement of 
the pmeal, choroids of the lateral ventricles, 
and falx by vanous space-takmg diseases 
is demonstrated and discussed 


Germantown Hospital 
Philadelphia 44, Penna 
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SUMARIO 

Demostracidn Roentgenoldgica de la Calciiicacidn FisiolcSgica Intracraneal Desplazada e 
Importancia de la Misma en el Diagndshco de los Tumores 
y Otras Afecciones Emplazadas del Cerebro 


El descubnmiento roentgenol6gico de 
la calaficacidn fisioldgica constituye un im- 
portante auxiliar diagndstico en el diagnds- 
tico y ]ustipreciaci6n de toda enfermedad 
que ocupa espacio en el crdneo La calci- 
ficaadn es mds frecuente en la gldndula 
pineal que en otros tejidos intracraneales, 
por lo cual se obtiene mds informacidn 
estudiando la posiadn de la misma que 
la de los plexos coroideos y la hoz Debe 
hacerse todo lo posible para descubnr la 
calcificaadn pmeal, no s61o en las vistas 
laterales, sino tambidn en las frontales y 
occipitales Para estas dos dltimas pro- 
yecaones, los estudios estereoscdpicos re- 


sultan a menudo mdispensables, siendo 
mds informativos que las vistas aisladas en 
todas las proyecciones 

Un desplazamiento de la pineal de mds 
de 2 5 mm de la llnea media indica una 
impcrtante anomalia intracraneana, por lo 
general enfermedad que abarca espaao, y 
mds especialmente ghoma, memngioma o 
hematoma El desplazamiento de los 
plexos coroideos de los ventrfculos late- 
rales, cuando se descubre, indicaigualmente 
lesidn que ocupa espacio La calcificacidn 
de la hoz es menos dtil en el diagndstico por 
soler manifestarse unicamente en forma de 
algunas plaquillas cerca del vdrtice 





Eighth Nerve Tumors Their Roentgen Manifestations^ 

Jl ILIP I I CDES, M D , EUGENE P PENDERGRASS, M D , and BARTON R YOUNG, M.D 

Philadelphia, Penna 


E ighth nerve tumors account for about 
6 per cent of all intracramal neoplasms 
(12, 18) As they are particularly suited to 
surgical removal, their early recognition is 
essential The present study was under- 
taken to see how often we, as radiologists, 
help m their diagnosis 


were operated upon at the Hospital of the 
Umversity of Pennsylvama, 29 at the 
Graduate Hospital of the Umversity of 
P enn sylvama, and 17 at the Temple Um- 
versity Hospital In 122 cases the verbal 
descriptions of the roentgen findmgs were 
considered satisfactory for analysis, and m 



Fig 1 Normal and symmetrical internal auditory canals seen m the postero anterior 

projection 


The data upon which this report is based 
were taken from the records of the Neuro- 
surgical Services of the Hospital of the 
Umversity of Pennsylvama, the Graduate 
Hospital of the Umversity of Pennsylvama, 
and the Temple Umversity Hospital, made 
available to us through the kmdness of the 
neurosurgeons of these hospitals, Dr Fran- 
cis C Grant, Dr Robert A Groff, and Dr 
Michael Scott 

Records of 129 patients with proved Sth 
nerve tumors were reviewed Of these, S3 


70 we personally reviewed and studied 
the roentgenograms 

The purposes of the present commumca- 
tion are, first, to review the literature con- 
cermng the anatomy, pathology, and chm- 
cal findmgs m Sth nerve tumors, and 
second, to record their roentgen manifesta- 
tions 

ANATOMY 

The Sth nerve enters the bram at the 
inferior border of the pons It contains 


* From the Departments of Radiology of the Hospital of thcUmtersitj of Pennsylvania and the Temple Univer- 
sity Hospital Presented at the Thirty -fourth Annual Meeting of the Radiological Society of North Amenca San 
Francisco Calif Dec 5-10 194S 
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Fig 2 Normal and asymmetrical internal auditory canals seen in the occipital pro- 
jection 

A The right internal auditory canal a is wider than b 
B The right internal auditor> canal c is inder than d 


two groups of fibers, those supplying the 
cochlea, concerned with heanrg, and those 
which supply the senucu-cular canals, the 
utricle, and saccule, which are concerned 
with posture and equilibrium These por- 


bons of the acoustic nerve are knoivn, re- 
spectively, as the cochlear nerv^e and the 
vestibular nerve (12, 11, 3) 

As the nerte passes from the mternal 
auditory canal to the brain stem, it courses 



Vol 63 


Eighth Nerve Tumors 


635 



Fig 3 Normal and asymmetrical internal auditory canals seen in the postero antcnor 

projection 

A The right internal auditory canal, a is under than i 
B The right internal auditory canal, c, is wider than d 


tliTough a Space below the tentonum m the 
postenor fossa known as the “cerebello- 
pontile angle ” Called more specifically 
the “subtentonal angle” by Stibbe (34), jt 
IS bounded above and laterally by the 


sloping ngid tentonum, below and laterally 
by the slopmg postenor surface of the 
petrosa, and above and medially by the 
mfenor surface of the cerebellum and the 
side of the pons This portion of the sub- 
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arachnoid space measures about 1/2 mch in 
width and 1 mch m depth It contains 
cerebrospmal flmd in a fine network of 
trabeculae which stretch from the arach- 
noid on the bone to the pia mater on the 
cerebellum and pons Crossmg this space 
are the 5th, 7th, and 8th nerves, the nervus 
intermedins, and the anterior mfenor cere- 
bellar artery and vem The cochlear divi- 
sion of the acoustic nerve hes shghtly be- 
hind the vestibular branch, but the entire 


bone resorption reflect the tightness of the 
cerebellopontile angle 

The roentgen anatomy of the petrous 
pyramid, as well as its many variants, is of 
obvious concern to men interested m 
acoustic tumors They well appreciate how 
different the petrosae appear in different 
people, and indeed, in the two sides of the 
head in the same individual (Figs 1^) 
This problem was studied extensively by 
Ebemus m 1934 (14) and more recently by 



Fig 4 Body-section examination of normal and asymmetrical internal auditory 
canals The left internal auditory canal, b, is wider and shorter than the nght, a 
{Note This patient complained of tinnitus in the left ear and subsequently tinnitus in 
the right ear Neurological examinations and Barany tests were negative The 
tinnitus was finally considered of allergic origin ) 


8th nerve, 7th nerve, and nervus mter- 
medius course as a group through the angle 
mto the mtemal auditory canal (34) 

One need but think of the many struc- 
tures crowded together into the subten- 
torial angle to realize why 8th nerve tumors 
so often affect neighbonng cramal nerves 
The common occurrence of increased in- 
tracramal pressure with compression of the 
pons and cerebellum attest still further to 
the constricted nature of the space Of 
obvious importance to radiologists are the 
changes m the mtemal auditory canal and 
petrosal apex, where varying amounts of 


Camp and Cilley (5) By observations on 
hundreds of normal heads, these men 
showed statistically how vaned the meas- 
urements and configuration of petrosal 
pyramids could be Ebemus, reviewmg 
the films of 100 normal heads, found both 
acoustic meati ahke m 41 to 67 per cent, 
dependmg upon the projection m which the 
film s were taken Camp and Cilley, m 250 
pairs of petrosae, found both sides ahke m 
103, or 41 per cent When the diameters 
both pon of the same skull were compared 
in the same senes. Camp and Cilley found 
vanations of from 0 5 to 1 5 mm m 125 
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Fig 6 Meningioma in the base of the left frontal 
lobe, seen at a b, and c This was associated with an 
8th nerve neunnoma which was removed at operation 
and is not included in this specimen 

heads In 22 the variation was from 1 5 
to 2 5 mm (Figs 2 and 3) Equally 
marked differences were noted in the shape 
of the mtemal auditory canal In 174 
patients, both sides were found to be ahke, 
in 76 they were dissirmlar 

Camp and Cilley also detenmned the 
depth of the internal auditory canal and 
found it to average 7 9 mm on the right 
side and 7 8 mm on the left The deepest 
canal measured 16 mm , while the shallow- 
est measured 3 mm The majority were 
from 4 to 10 mm m depth Of the 100 
pairs of mtemal auditory canals compared, 
the depth was ahke in 27 In 38 there was 
from 1 to 2 mm difference between the two 
sides In 23 pairs the difference in depth 
was from 2 to 3 mm , and in 7 from 3 to 4 
mm The greatest variation m depth, 5 
mm , was noticed only once (Fig 4) 

PATHOLOGA 

It IS not vnthin the province of this paper 
to review the histopathology of 8th nerve 
tumors m detail Suffice it to say they fall 


into three large groups The first, which 
includes about 90 per cent of the total, 
consists of the acoustic neunnomas (pen- 
neural fibroblastoma) The second group, 
often famihal and bilateral, is made up of 
von Recklmghausen’s neurofibromas The 
third group, least common and rather rare, 
includes von Recklinghausen’s disease in 
association with meningiomas (13) 

According to the literature (13, 15, 30), 
neunnomas and Recklinghausen’s neuro- 
fibromas are differentiated from each other 
microscopically by the relationship between 
the nerve fibers and the tumor capsule 
In the neunnomas the preformed nerve 
fibers are demonstrated only m the capsule 
of the tumor In von Reckhnghausen’s 
neurofibromatosis the nen'^e fibers course 
through and penetrate the tumor (Fig 5) 

Neunnomas potentially can anse from 
any of the spmal ner\’-e roots For some 
reason, when they involve the cramal 
nerves they almost invanably affect the 
acoustic nerve They have also been 
known to mvolve the 5th, 10th, and 11th 
cramal nerves (20) 

Henschen (23, 24) early postulated that 
acoustic neunnomas anse from the vestib- 
ular branch of the nerA^e withm the in- 
ternal auditory canal He came to this 
conclusion because of the frequency with 
which he foimd complete loss of vestibular 
responses m patients who were still able to 
hear, even though they had large acoustic 
tumors Henschen’s conviction seems to 
be supported by the important disclosures 
of Hardy and Crowe (22) Examimng 
senal sections of 250 apparently healthy 
petrous pyramids, these investigators dem- 
onstrated small acoustic tumors m 6 
In each mstance the acoustic neurmoma 
lay entirely withm the mtemal auditory 
canal, apparently intimately connected 
with its vestibular branch It seems fair to 
state that Cushing (12) doubted this as an 
all-mclusive concept because of ttie many 
large acoustic tumors he had seen unat- 
tended by changes m the internal auditory 
canal 

The second group of acoustic tumors con- 
stitutes a bizarre form of von Reckling- 
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hausen’s neurofibromatosis (Fig 23), called 
“acoustic neurofibroma,’’ rather than 
“acoustic neurinoma ’’ The lesions are 
often bilateral and show famihal tenden- 
cies (12, 13, 20) This familial trait was 
dramatically illustrated by the Gardner- 
Frazier family (17-19), m which bilateral 
deafness was transmitted as a true men- 
dehan dominant to 217 relatives through 
five generations As occurs so frequently 
in the neurofibroma group, the Gardner- 
Frazier family also revealed multiple cra- 
nial nerve involvement, includmg blmdness 
The tumors of the third group, and the 
least common, also belong to the von 
Recklinghausen’s neurofibroma fanuly, but 
with them are associated menmgiomas, 
either single or multiple (19) To this 
group Cushing gave the name “menmgio- 
matosis,” as it seemed to suggest more 
vividly the tendency to dissenunation 
throughout the bram Attention is called 
to the fact that menmgiomas may be found 
m patients with acoustic neunnomas as 
well as neurofibromas, as we observed m 
one patient and as has been reported by 
others (12, 19) (Fig 6) 

The fact that leiomyomas may be found 
also m this group of tumors, suggests that 
central neurofibromatosis and meningio- 
matosis may be diseases involving all of the 
bmdmg tissues of the nervous system and 
not the nerve sheaths alone (13) 

To the radiologist, it probably makes 
httle difference whether an internal audi- 
tory canal is bemg eroded by a neurinoma, 
neurofibroma, or neurofibroma assoaated 
with memngiomas All apparently affect 
the petrosa similarly What is important, 
however, is that radiologists, cognizant of 
the pathology of the disease, be alerted to 
its pleomorphic clmical characteristics, par- 
ticularly in patients suspected of having 
bilateral acoustic tumors 

The gross appearance of 8th nerve tu- 
mors is rather typical Lying usually in 
the subarachnoid space (12), they are some- 
what oval m shape and well encapsulated 
(Figs 7, 12, 14, 15) They grow slowly 
and as thej'^ become larger tend to conform 
in shape to the resistant petrosal bone on 



Fig 7 Postmortem specimen taken from a patient 
with an 8th nerve tumor The 8th nerve is seen at a, 
the acoustic tumor at b and the petrosal apex at c 
The poms acusticus internus is clearly visualized and is 
considerably dilated Note the teat-like configuration 
of the tumor at b, where it lay in intimate contact with 
the poms (Courtesy Dr John D Camp, Mayo 
Clinic ) 

the one side, to the posterior fossa below, 
and to the ngid tentonum above (12, IS) 
On their free s,de, they crowd and distort 
the cerebellum and pons Encysted collec- 
tions of yellow fluid commonly surmount 
the growth (33) In rare mstances the 
tumor may do aU of its growing within the 
canal and present as a mass covered by a 
thin bony wall (1) 

The tumors vary considerably in color 
and consistency Usually they are grajnsh- 
yellow m appearance The more fatty 
degeneration it has undergone, the more 
yellow IS the tumor and the more easily is it 
enucleated The grayer tumors are more 
fibrous and more difficult to remove 

A small teat-hke prominence usuallj’- ex- 
ists on the surface of Sth nerve tumors, 
corresponding in location and configuration 
to the porus acusticus intemus (Figs 7, 
12, 15) According to Cushing (12), this 
nipple is so characteristic of acoustic tu- 
mors that its connection mth the meatus 
could not be mistaken even though the 
relationship had been overlooked onei-, 
nally 
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CLINICAL FINDINGS 

Eighth nerve tumors usually follow a 
characteristic progressive pattern of neu- 
rologic s gns and symptoms In most in- 
stances, one can consider their pathologic 
physiology as being divided into three 
stages (21) In the first stage, the tumor 
and its symptoms are limited to the 5th, 
7th, and 8th nerves As the tumor grows, 
the second stage of the syndrome ensues, 
with ataxia of cerebellar ongm Finally, m 
the third stage, the chmcal manifestations 
of mcreased intracramal pressure become 
evident 

These tumors occur predommantly m 
middle life (18) It has been the expenence 
of most observers that women are much 
more commonly affected than men Of 50 
patients reported by Grant and Spitz (21), 
33 were women (All have been mcluded 
in the present report ) 

Accordmg to Gardner (18), the average 
duration of symptoms is two or three years 
Grant and Spitz (21) found that the dura- 
tion varied from about six months to six- 
teen years 

Since the pubhcation of Cushmg’s clas- 
sic monograph on acoustic nerve tumors m 
1917, the hterature has repeatedly em- 
phasized his chronology of symptoms In- 
deed, some consider it almost mfalhble 
(28) According to Cushmg, the earhest 
symptoms are auditory and labynnthme 
Tumitus m the affected ear, followed by 
gradually progressing deafness, usually 
ushers m the disease For a long time the 
symptoms are confined to the functions of 
the 8th nerve As the tumor grows, head- 
ache, particularly ocapital and ocapito- 
frontal, appears With pressure upon the 
cerebellum, pons, and medulla, a mild 
degree of unsteadmess occurs, gradually 
assuming the charactenstics of cerebellar 
in-co-ordmation and mstabihty Usually, 
when the tumor has progressed thus far, 
evidence of adjacent cranial nerve mvolve- 
ment becomes manifest As the 5th nerve 
IS affected, patients complain of tngemmal 
neuralgia or numbness of the face Facial 
paresis, paralysis, or even spasm develop 
as the 7th nen^e is mcluded m the growth 


When the tumor has attained sufficient 
size to interfere with the aqueduct of 
Sylvius, the signs of mcreased mtracramal 
pressure ensue The headaches become 
worse Vonutmg, ataxia, faihng vision, 
dysarthna, and dysphagia follow soon 
thereafter Death commonly is the result 
of a cerebellar crisis 

Unfortunately, not all patients ivith 8th 
nerve tumors present this classical chronol- 
ogy of symptoms The hterature contains 
accounts of many verified acoustic tumors 
which do not conform to the rules of the 
syndrome (16, 20, 25) Gonzdlez (20) 
found that only 31 per cent of his senes 
followed Cushing's chronology 

Grant and Spitz, reporting 50 8th nerve 
tumors from the Neurosurgical Service of 
the Hospital of the Umversity of Penn- 
sylvania, paid particular attention to the 
first symptom complamed of by their 
patients In 20 patients, tmmtus plus 
deafness was the inaugural symptom, m 
18 deafness occurred alone Vertigo in 3, 
ataxia m 3, headache in 2, tnmitus alone in 
2, and facial tics m 2 accoimted for the rest 
Vertigo was rarely an important primary 
symptom and, when it occurred alone, sug- 
gested Mdm^e’s disease rather than an 8th 
nerve tumor 

Of considerable interest are the chmcal 
findings referable to the cramal nerves 
other than the 8th reported by Gonzdlez 
(20), as well as by Grant and Spitz (21) 
The 1st cramal nerve was rarely mvolved 
The 2nd cramal nerve, however, was com- 
monly affected Sixty-five per cent of 
Gonzdlez’ senes showed papilledema The 
madence was even higher m the Grant and 
Spitz senes, with 74 per cent showing 
choked disks The 3rd, 4th, and 6th cra- 
nial nerves were seldom involved The 5th 
nerve, with the exception of the 8th, was 
most commonly affected m Gonzdlez se- 
nes Eighty-suc per cent of his patients 
showed some sensory impairment either in 
the face or cornea This was also true m 
the Grant and Spitz senes, where 92 per 
cent were similarly affected, the comeal 
reflex alone was dimmished in 72 per cent 
The 7th nerve was affected in 48 per cent of 
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Gonzdlez’ patients The incidence was 
much higher m Grant’s and Spitz’ senes, 
82 per cent having some degree of facial 
nerve involvement 

Almost 96 per cent of Gonzdlez’ patients 
showed varymg degrees of impaired hear- 
ing Every patient in the Grant and 
Spitz senes had impairment of heanng, 
and in 35 the deafness was complete 
According to Olsen and Horrax (28), 
tinnitus was usually noticed at about the 
same time as the deafness In 4 of 42 
acoustic nerve tumors reported by the 
latter, tinnitus preceded deafness, it was 
entirely absent m 38 per cent of the pa- 
tients 

Of real importance in the recogmtion of 
8th nerve tumors is the Barany test It 
was positive in 36 of the 44 patients (82 per 
cent) m whom it was used by Grant and 
Spitz It was mconclusive m 6 patients, 
and m 2 it was entirely negative 

The fact that vestibular function may be 
httle or not at all affected by the occasional 
8th nerve tumor suggested that some tu- 
mors may ongmate m the cochlear branch 
rather than in the vestibular nerve 

The remaming cranial nerves were found 
to be mvolved far less frequently The 9th 
and 10th nerves were each mvolved once 
The 10th, 11th, and 12th nerves were in- 
volved as a group once On two occasions 
the 12th nerve was mvolved 

The chmcal picture m patients with bi- 
lateral acoustic tumors is essentially the 
same as that observed m unilateral disease 
(10, 20) In most instances, the 8th nerve 
sjTidrome on one side has preceded and 
outweighed findmgs on the other The 
common occurrence of these tumors with 
von RecMinghausen’s neurofibromatosis, 
and m rare mstances meningiomas, often 
makes the diagnosis difficult 

ROENTGEN MANIFESTATIONS 

The literature credits Henschen (23, 24) 
with bemg the first to demonstrate 8th 
nerve tumors radiographically His pa- 
tients were so positioned that the mtemal 
auditory meatus was projected into the ex- 
ternal meatus, a technic wffiich proved to 


be extremely difficult and not too rehable 
Accordmg to Ebemus, G Forssell venfied 
Henschen’s observations m 1911 (14) 

When Cushmg wrote his excellent book 
on acoustic nerve tumors m 1917, Hen- 
schen’s technic was still bemg used, with 
far from satisfactory results, by Carr (6), 
who tned to populanze the method It is 
mterestmg to note that when Schuller pub- 
hshed his book Roentgen Dmgnosts of Dis- 
eases of the Head in 1918 (32), it contamed 
six pages dealing with acoustic tumors, of 
which but SIX or eight lines were devoted to 
Henschen’s lateral skull technic and find- 
mgs In Schuller’s hands it had proved un- 
successful Even more interesting was his 
statement “The pathognomomc change 
(the thmmng and the forward bending of 
the dorsum sellae) is a valuable sign, mak- 
mg certam the diagnosis of acusticus tu- 
mor ’’ 

It was not until 1926, when Towne pub- 
lished his paper on Eroston of the Petrous 
Bone by Acoustic Nerve Tumors (36), that 
roentgen technics began to assume some 
stature m the recognition of these tumors 
To quote Towne “Dr W E Chamberlain 
of the Department of Roentgenology of 
Stanford Umversity Hospital has recently 
succeeded m showing the destruction of the 
petrous bone in a very fine case of acoustic 
nerve tumor Instead of makmg lateral 
projections of the skull m which the in- 
ternal and external auditory meati of the 
two sides were identified with difficulty, he 
used a postero-antenor projection m which 
the petrous bones are shown in profile 
The two bones can thus be compared m one 
set of films With the patient on his back, 
the head is flexed at the top of the neck so 
that the chin is drawn backward The 
center of the film is placed under the fora- 
men magnum and the central ray is di- 
rected at the center of the film through the 
raidhne of the frontal region at a point 
about 3 mches above the level of the eye- 
brows In aU three cases of venfied acous- 
tic nerve tumor examined roentgenographi- 
cally with the ocapital projection descnbed 
m this paper, extensive erosion of the pet- 
rous bone on the side of the tumor has been 
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shown clearly It seems probable that the 
use of this technic dunng the period when 
only auditory symptoms are present may 
lead to earher diagnosis and surgical treat- 
ment, which would certainly be valuable 
as confirmatory evidence m the diagnosis 
of more advanced acoustic tumors ” 

Towne’s article excited much favorable 
discussion It was not long thereafter be- 
fore the position, which Towne himself gave 
Dr W E Chamberlam credit for develop- 
mg, became known as the “Towne” posi- 
tion It would seem that if this position, 
which Chamberlam (7) prefers to call the 
“occipital \uew,” were to bear a proper 
name it might justifiably be called the 
“Chamberlam-Towne” position, as sug- 
gested by Sante (31) 

Lyshohn (26) was probably the first to 
dedicate an entire article to the standardi- 
zation of roentgen techmcs for study of the 
petrous pyranud His excellent illustra- 
tions, pubhshed m 1928, may stiU be re- 
ferred to profitably 

The importance of carefully controlled 
radiographic techmc m the diagnosis of 8th 
nen’^e tumors cannot be overemphasized 
There are no substitutes for a ^e focus 
tube, proper positiomng, absolute im- 
mobihzation of the head, and careful film 
processmg Furthermore, the head must 
be exammed m every conceivable projec- 
tion, as there is no one view m which the 
mtemal auditory canals are best seen all of 
the time 

It was Ebemus’ (14) opmion that the 
two views most smtable for the recogmtion 
of 8th nerve tumors are the “frontal-dorsal 
and axial \'iews ” (His illustrations m- 
dicate that the “frontal-dorsal” view is the 
ordinary “occipital” position, the “axial” 
view the “base” or “Hirtz” position ) 

Camp and Cilley (5) favored an antero- 
posterior position, m which the petrous 
pyramids are cast through -"ae orbits 
They preferred it to the basal and occipital 
views because it avoided superimposed con- 
fusmg shadows 

In reviewmg the roentgenograms of the 
patients mduded m our senes of 8th nerve 
tumors, we attempted to determine which 


views of the head gave us most information 
The ocapital view proved shghtly supenor 
to the routme postero-antenor view m 
which the petrosae are projected mto the 
orbits 

To summarize bnefly, m the present 
senes the occipital new was most informa- 
tive in 48 per cent of the cases, the pos- 
tero-antenor view m 37 per cent, the 
Stenvers position m 8 percent, and the Hirtz 
position in 7 per cent Whereas 85 per 
cent of the tumors were recogmzed most 
readily in the anteropostenor and postero- 
antenor projections, it must be borne m 
mind that m 15 per cent of our senes, the 
diagnosis might have been tmssed had a 
complete exammation not been done 

We routmely examme patients suspected 
of havmg angle tumors m both lateral, 
postero-antenor, occipital, base, and Sten- 
vers projections Stereoscopy is used m 
almost all cases, and body-section roent- 
genography whenever the findmgs are ques- 
tionable 

Lateral Vi-ew The lateral projection was 
extremely valuable ViTiereas it rarely 
helped locahze the acoustic tumor, the fact 
that it was abnormal sharpened one’s ns- 
ual acmty The lateral \aew revealed 
manifestations of mcreased mtracramal 
pressure m 85 per cent of this senes In the 
entire group of 122 patients, there were but 
15 m whom the lateral film was considered 
normal 

The hypophyseal changes will be con- 
sidered below SufiBce it to say that Schul- 
ler’s “pathognomomc t hinnin g and forward 
bending of the dorsum sellae” were rarely 
seen 

Occipital Viertv The occipital view was 
umformly rehable, though not dramatically 
supenor to the postero-antenor It was 
excellent for disdosmg erosions of the pos- 
tero-supenor surface of the p 3 Tanud 

Postero-antenor View Although statis- 
tically the postero-antenor view did not 
show itself to be as informative as the occip- 
ital new, there were many patients m 
whom it was the only view that showed the 
lesion It has aU the advantages of the 
occipital projection except for the fact that 
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the bones of the face are supenmposed 
upon the canals Actually, this is the best 
position for showing early erosions of the 
floor of the canal 

It IS noteworthy that several patients 
revealed increased vascularity of the ipsi- 
lateral half of the frontal bone, a finding of 
questionable significance 

Steiivers View Whereas the Stenvers 
projection commonly showed the effects of 
the 8th nerv'^e tumor, it seldom demon- 
strated the bone changes to best advan- 
tage It cannot be neglected, however, as 
there were several patients m whom it 
furnished the only reliable locahzmg roent- 
gen evidence of the lesion 

Base View The base view was the least 
informative of aU Whereas changes m the 
pon and canals could be visuahzed, they 
rarely were seen to best advantage m this 
projection Occasionally, however, it af- 
forded the only diagnostic clue, makmg its 
inclusion m routine exammations vital 

Probably of more importance than the 
changes in the petrosal apices were the 
findmgs m the neighboring structures As 
a rule, in the base view, the foramen ovale 
and foramen spmosum on both sides look 
ahke Although mmor differences may 
occur normally, they should always excite 
suspiaon and lead to caution Approxi- 
mately 25 to 30 per cent of the patients m 
this senes revealed sigmficant changes in 
the appearance of these foramma In some 
only the shghtest atrophy of the nms was 
seen In others, the foramina were larger 
than normal, and m a few they could hardly 
be visuahzed 

Occasionally, the jugular foramen was 
seen to be imusually pronnnent and even 
large on the side of the tumor Whereas 
the sigmficance of this observation was 
doubtful, one wondered whether it could be 
related to pressure of the growth upon the 
lateral smus and internal jugular vem or 
upon the foramen itself (29) 

In several instances some deminerahza- 
tion of the sphenoidal ndge was foimd on 
the side of the tumor On one occasion a 
calcification was seen in the base new 
which was not seen in the other views 



Diagram I Sketch of the hypophyseal fossae illus- 
trated in Fig 22, which shows more clearly Schuller’s 
‘ forward bending of the dorsum sellae ” 


Planigraphy In no mstance m this senes 
did the plamgram reveal changes in the m- 
temal auditory canal that had not been 
suspected previously from the study of the 
routine films True it is, however, that 
the body-section technic often showed the 
bone defects more clearly The procedure 
should always be used when routme ex- 
posures fail to demonstrate an angle tumor 
suspected chmcally 

We have already indicated that this re- 
port is based upon our findings in 122 
proved 8th nerve tumors in but 70 of which 
were the roentgenograms available for 
study Revieivmg the radiological reports 
contained m the records of these 122 pa- 
tients, we learned that a correct preopera- 
tive diagnosis of angle tumor had been 
made in only 76, or 63 per cent Our re- 
view of the 70 films still available for in- 
vestigation gave better results In 59, or 84 
per cent, we thought we could see defimte 
roentgen evidence of an angle tumor In 4 
additional cases we thought petrosal 
changes were present, but these were not 
mcluded because we felt we had been prej- 
udiced m favor of the diagnosis by what 
we knew about the case 

The literature contams somewhat similar 
data Ebemus (14) reported a diagnostic 
accuracy of SO per cent m acoustic tumors 
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Diagram II Diagrammatic appearance of the inter- 
nal auditory canals and petrosal apices observed in pa- 
tients with 8th nerve tumor The grouping is based 
upon the appearance of the petrous pyramid in the oc- 
cipital or postero-antenor projection The mcidence 
m each group is mdicated by the percentage figure that 
accompanies the various diagrams 

In Nielsen’s (27) senes the proper diagnosis 
was made m 81 per cent, and m Bager’s 
(2) in 80 per cent The results were not as 
good m Gonzalez’ senes (20), where the 
tumor was locahzed m the angle m but 50 
per cent of the cases It is noteworthy that 



the occipital position had not been em- 
ployed routinely m this latter senes 

When acoustic tumors produce bone 
changes that can be seen radiographically, 
they are probably due to the combined 
effects of direct bone pressure and indirect 
pressure upon the aqueduct of Sylvius 
The former may be observed with any 
cerebeUopontde angle tumor, the latter 
are less specific The roentgen findmgs 
attnbutable to mcreased mtracramal pres- 
sure have been repeatedly descnbed m the 
hterature (29) In this senes thinmng of 
the bones of the calvana, wide sutures 
(both rather imusual in 8th nerve tumors), 
and changes m and around the hypophys- 
eal fossa were classical 

The hypophyseal changes vaned con- 
siderably In approMmately half the pa- 
tients the fossa was considered enlarged 
More common were double hypophyseal 
floors and erosions of the floor, which oc- 
curred m about two-thirds of the senes 
About 60 per cent revealed early atrophy 
to frank destruction of the dorsum sellae of 
the type often seen as a result of third ven- 
tncle pressure The postenor chnoids 
were affected about twice as often as the 
antenor chnoids or tuberculum sellae (64 
per cent compared to 31 per cent) In but 
15 patients, of this senes of 122, were the 
hypophyseal fossa and its environs con- 
sidered normal (12 per cent) It is note- 
worthy that m each mstance, however, 
there were changes m the pon acustia that 
suggested mtracramal disease 

As the films of these 8th nerve tumor pa- 
tients were reviewed, a dehberate attempt 
was made to evaluate the significance of 
Schuller’s “thinning and forward bendmg 
of the dorsum sellae ’’ We found only two 
fossae which seemed to parallel his descnp- 
tion and illustrations (Fig 22, Diagram I) 
Whether these are sigmficant changes or 
whether they are anatomical variants dis- 
torted by the effects of mcreased mtra- 
cramal pressure must remam an unsettled 
question until a greater expenence has ac- 
cumulated 

The petrosal bone defects ment detailed 
discussion Probably as a result of direct 



Vol C3 


Eighth Nerve Tumors 


645 



Fjg 8, A and B Case I (Group I) Large right acoustic neurinoma 
A Lateral view The hsTiophyseal fossa is markedly eroded The dorsum sellae 13 
barely perceptible at a 

B Occipital view Normal and symmetrical internal auditory canals are seen at b 
and c See also Fig SC 


pressure by the tumor, perhaps aided by 
pulsations from the anterior mfenor cere- 
bellar artery, veins, and neighboring sinu- 
ses (29), erosions of the mtemal auditory 
canal and petrous apev may be found m 
assoaation with any cerebellopontile angle 
tumor We have seen them with choles- 


teatomas, hemangioblastomas, memngio- 
mas, myxomas, and astrocytomas, as well 
as in acoustic tumors They have also been 
found associated with cysts ansmg in this 
region (35) In none of our cases did we ever 
see an abnormally narrow canal of the type 
reported by Brunner (4) 
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Fig 8C Case I Postmortem specimen, showing huge 
neurinoma at a 


The canal changes seen radiographically 
in this senes of 8th nerve tumors were 
rather charactenstic There seemed to be 
no consistent relationship between the size 
of the tumor and the degree of bone m- 
volvement, an observation also recorded in 
the hterature (8) For purposes of descnp- 
tion, and m order to accentuate the roent- 
gen manifestations, we divided the findings 
observed radiographically in 70 patients 
into SIX groups (Diagram 2) 

Group I No roentgen abnormahties in 
the petrosae (10 per cent) 

Group II Shght deossification of the 
mtemal auditory canal as the only roent- 
gen finding (6 per cent) 

Group III Wide, but not short, internal 
auditory canals (26 per cent) 

Group IV Short and wide internal 
auditory canals which m many instances 
were actually funnel-shaped (36 per cent) 
This was the largest group 

Group V Complete destruction of the 
mtemal auditory canal, though the petrosal 
pyramids were stiU visuahzed radiographi- 
cally, albeit considerably demmerahzed 
(S per cent) 

Group VI Complete destruction of the 
mtemal auditory canal and the petrosal 
apex (14 per cent) 

Group I 

There were i patients shoivmg no roent- 
gen abnormahties, cr 10 per cent of the 
senes In spite of the fact that we knew 
vhere the angle tumor had been found m 


these patients, we could see no evidence of 
it m the roentgenograms Yet roentgen 
evidence of mcreased intracramal pressure 
was commonly present 

Case I (Fig 8) MS, March 19, 1943 A 47- 
year-old woman was admitted to the hospital com- 
plainmg of bhndness in the left eye assoaated ivith 
dizziness and vomiting 

Chronology of Presenl Symptoms Dizziness first 
occurred approximately mne months before admis- 
sion At that time, the patient noticed that her gait 
was unsteady Four months before admission, her 
left eye began to go bhnd Shortly before admission, 
some loss of nsion was also noted in the nght eye 
Positive Neurological Findings Four diopters 
choking was noted in the nght eye and two diopters 
choking in the left. The left pupil was fixed There 
was some instabihty in the station and gait The 
Barany test was negative 

Operation A nght fronto-temporal cramotomy 
was performed, but the tumor was not identified 
The patient died and the bram was obtamed for 
study 

Neuropathology A large tumor was found in the 
nght cerebellopontile angle, compressing and dis- 
placing the pons and medulla to the left side The 
faaal nen'e was compressed only near the pons 
The 8th nerve was considerably elongated and com- 
pressed around the tumor The tumor itself weighed 
23 gm and was well encapsulated Microscopic 
Description Acoustic neunnoma 
Roentgen Findings (March 20, 1943) The bones 
of the calvana were negative The hypoph}'seal 
fossa was defimtely enlarged (anteropostenor 
measurement 18 mm , depth 15 mm ) There was 
some erosion of the antenor chnoids and the tuber- 
culum seUae In addition, there was almost com- 
plete destruction of the postenor clmoids, with 
marked erosion of the dorsum sellae The pmeal was 
not calcified N o other abnormalities could be found 
m the skull The internal auditory canals on both 
sides were perfectly normal 

Conclusion Marked enlargement with bone de- 
struction in the region of the hypophyseal fossa, sug- 
gesting the presence of an intrasellar tumor 

Case II (Fig 9) E A , March 27, 1944 A 30- 
year-old white man was adnutted to the hospital 
complaimng of dizziness 

Chronology of Presenl Symptoms For fifteen 
months, the patient had suffered from dizz3' spells, 
which came on at irregular inters^als During this 
period, he had also had temporal and occipital head- 
aches For several months pnor to admission he 
slept a good deal and seemed unusually forgetful 
Positive Neurological Findings The patient was 
partially disonented and his memory for recent 
events was poor Some ataxia and a positive Rom- 
berg sign were noted The left corneal reflex was 
considerably diminished There was bilateral papd- 
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Fig 9 Case II (Group I) Left acoustic neurinoma 
A Postero anterior view The internal auditory canals are normal and symmetrical 
B Base new Xothing abnormal is noted The long calcific density noted at a 
and b is the styloid process 


ledema with vertical and honzontal nystagmus 
Slight facial weakness was noted on the left side 

Operation A left ccrebellopontile angle tumor 
t'as found, surrounded bj a number of small sub 
arachnoid cjsts 

Neuropathology The operative speamen con- 
sisted of several small fragments of tissue, the largest 
measunng approximately 1 cm square Micro 
scoptc Description Acousbc neunnoma 


Roentgen Findings (Apnl 2G, 1944) The bones of 
the calvana were negaUve The hypophvseal fossa 
was normal in size and shape It was noteworthj 
that the posterior dinoids seemed somewhat irreg 
ular and perhaps displaced forward slightlv There 
was no erosion in the region of the posterior cltnotds, 
however The pineal was calcified and not displaced’ 
Both internal auditorv canals were beautifullv 
visualized and seemed perfectlv normal A-ttenbon 
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Fig 10 Case III (Group I) Left acoustic neuri- 
noma 

A The hypophyseal fossa is top normal in size 
B Body-section study of the internal auditory 
canals reveals no change m the region of the left porus 
a, vhere the tumor was found 

C Portions of the tumor removed at operation 


was called to the presence of an area of calafication 
apparent in the Hirtz view of the base of the sktiU, 
lying in the middle fossa on the left side, obscuring 
tlie foramen o\ ale and foramen spinosum * 

Conchiswn CaJcificahon tti the middle fossa on the 
left side, of tntcerlam Significance 


Case III (Fig lO) M K , Apnl 27, 1943 A 5! 
year old man was admitted to the hospntal complaii 


This \\ as an error 
fossa was actually due 


The density seen in the middle 
to the styloid process 


mg of progressive loss of heanng in the left ear, and 
dizziness 

Chronology of Present Symptoms The patient 
first nobced progressive deafness in the left ear ap- 
proximately two years before his admission Eight 
months prior to his admission, he became dizzy 
The dizziness increased rapidly and was assoaated 
with considerable difficulty in walking at the bme of 
his hospital admission 

Positive Neurological Findings The eye grounds 
revealed bilateral papnlledema measunng 3 diopters 
The left comeal reflex was absent Honzontal 
nystagmus was present Dysmetna and adiado- 
chokinesia were noted in the left hand The left 
3rd, 6th, and 7th cranial nen’^es revealed definite 
weakness The Romberg sign was positive, the pa 
bent faffing to the nght side 

Operation A soft, avascular tumor was idenbfied 
and parbally removed from the left cerebeUoponble 
angle 

Neuropathology The operative specimen con- 
sisted of several pieces of soft bssue which weighed 
approximately 10 gm Microscopic Description 
Acousbc neurinoma 

Roentgen Findings (Apnl 6, 1943) The bones of 
the calvaria were negabve The hypophyseal fossa 
was “top-normal,” with an anteropostenormeasure- 
ment of 12 mm and depth 9 mm No evidence of an 
intracranial lesion was found Body-secbon films 
were made through both temporal bones and these 
also revealed no abnormalibes in the region of the 
internal auditory canal 

Conclusion Findings negative 

Group II 

There -were 4 patients showing shght 
deossihcation of the wall of the internal 
auditory canal, 6 per cent of the senes 
The probabihties are that most of these 
cases will contmue to be missed because the 
roentgen changes are so mdefimte Given 
excellent radiographs and a high mdex of 
suspicion, it should be possible to recognize 
some of this group 

Case IV (Fig 11) R D , Nov 8, 1939 A GO- 
year-old woman was admitted complaining of pam 
m the ocapital porbon of the skuU 

Chronology of Present Symptoms Occipital head- 
aches first occurred approximately one year before 
admission to the hospitdl Soon thereafter, dizzme^ 
developed, with a tendency to fall toward the nght 
side Approximately seven months before admis- 
sion, diplopia was first nobced This was soon fol- 
lowed by increasing deafness in the left ear, asso- 
aated with bnmtus Shortly before admission to 
the hospital, numbness of the left side of the face 
developed 

Positive Neurological Findings The left side of 
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. Fig 11 Case IV (Group 11) Left acoustic neunnoma 

A Postero anterior view The left internal auditory canal reveals just the slightest demineralization of its 
interior border, at a 

B Lateral view The hypophyseal fossa and dorsum are markedly distorted 
C Occipital view No changes are seen m the internal auditory canals at 6 or c 

D Tumor removed at operation Note the nipple of tissue that marks the site of the poms acusticus at d 


the face was numb Spontaneous nystagmus was 
present when the patient looked to the nght and to 
the left The Barany test revealed evidence sug- 
gesting a tumor in the left cerebellojKintile angle 
The left ear was totally deaf There were bilateral 
choked disks measuring 5 diopters The left comeal 
reflex was dimimshed and there was some paralysis 
in the left external rectus muscle The tongue de- 
viated toward the right 

Operalton A small tumor was found in the left 
cerebellopontile angle and was removed for the most 
part. A small amount of tumor tissue was left in the 
internal auditory canal 

Neuropathology The speamen consisted of a well 
encapsulated tumor, into which the 8th nerve en- 
tered Microscopnc Descrtptwn Acoustic neunnoma 

Roentgen Findings (Nov 9, 1939) The bones of 
the calvaria were normal The hj’pophj'seal fossa 
Was considerably distorted and somewhat enlarged, 
the anteroposterior measurement being 14 nun and 
the depth 12 mm The anterior chnoids were nor- 
rnal, but the tuberculumseUae seemed eroded There 
Was considerable erosion of the posterior clmoids 
and definite erosion, also, of the dorsum sellae The 
pineal was calcified and not displaced The internal 


auditory canals were beautifully visualized on both 
sides, and seemed essenbally normal There was the 
slightest amount of demineralization of the region of 
the internal auditory canal on the left side 

Conclusion Considerable erosion and distortion of 
the hypophyseal fossa due to increased intracranial 
pressure, with the slightest amount of demineralisation 
of the apex of the left petrous pyramid 

Group III 

There were 19 patients, 26 per cent of the 
senes, with wide but not short internal 
auditory canals The fact that the canals 
were wide, but not short, suggested that 
the growths may have onginated withm 
the canal and grown medially As a rule, 
one noted assoaated demmerahzation of 
the petrosal apex 

Case V (Fig 12) R T , Jan 11, 1944 A 51- 
y^-old woman was admitted to the hospital com- 
plaining of noises in the head assoaated with weak- 
ness m the nght arm and nght leg 
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Fig 12, A— D Case V (Group III) Right acoustic neunnoaia 
A Postero antenor view The nght internal auditory canal a, is wider than the left 

B Lateral view The hypophyseal fossa is slightly enlarged The posterior clinoids seem slightly eroded, c 
A faint calcification is noted at b which may be the internal carotid artery 

C Occipital view The internal auditory canals d and e are symmetrical and normal 

D Base view The nght foramen ovale is poorly visualized at g compared to the normal seen at h Note the 
slight demineralization of the nght sphenoidal ridge seen at/ See also Fig 12E 
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Fig 12E Case \ Neurinoma removed at operation 

Chronolog\ of Present Symptoms The patient had 
been well until two \ears before admission when she 
first c.\pcnenced some loss of heanng and tinnitus 


in the nght ear One year later, she had difficulty lu 
walking, particularly marked in her nght leg Re- 
cently, she had complained of vertigo and blurred 
vision 


Postltve NeurologtcaJ Findings The gait was 
ataxic and the patient was unable to stand without 
support There was moderate weakness of the nght 
side of the face Dysergia, dysmetna, and adiado- 
chokinesia were noted on the nght side The 5th, 
7th, 8th, and 9th cranial nerves were weak 

Operation A tumor was foimd in the nght cere- 
bellopontile angle and was almost entirely re- 
moved 

Neuropathology The speamen consisted of a 
lobulated encapsulated tumor measunng 4 0X25 
cm It weighed 19 gm Microscopic Desert ptton 
Acoustic neunnoma 

Roentgen Findings (Jan 13, 1944) The bones of 
the calvaiia were negative The hypophyseal fossa 
was defimtelj enlarged (anteropostenor measure- 
ment 14 mm , depth 12 mm ) The nght antenor 
chnoid seemed slightly eroded A double floor was 
evident m the base of the hy^xiphy'seal fossa The 
postenor chnoids were slightly eroded and seemed to 
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A T) . Case VI (Group III) Left acoustic neurinoma 

Voster^antenor yieu The left internal auditory canal, a, is wide but not shortened 

the domuS^ a't h ^ ^ There seems to be a little atrophy of 

D canal, d, is slightly dilated compared to the normal nght at c 

Wer £ the nghtT^ ‘ ^ The left jugular foramen ft is 


be pushed forward There was some atrophy of the 
dorsum sellae Films of the base of the skull failed 
to Visualize the foramen ovale in the nuddle fossa on 
the nght side as clearly as the normal appearing left 
foramen ovale In addition, a httle demineralization 
of the sphenoidal ndge on the nght side was noted in 
the view of the base of the skull The anteropos- 
tenor films revealed both internal auditory canals 
clearly, but that on the nght side was somewhat 
tvider than the one on the left The length of the two 
Was comparable The poms acusticus intemus on 
the nght side was also larger than that on the left 
Some calcification was present m the region of the 
hypophyseal fossa which could be due to calafication 
in one of the internal carotid vessels 

Concltiston Changes tn the region of the -internal 
auditory canal and middle cranial fossa on the right 
^tde compatible with a cerebellopontile angle tumor 

Case VI (Fig 13) AC, Nov 2G, 1944 A 47- 
t ear-old white female was admitted complaming of 
tinnitus and deafness in the left ear 

Chronology of Present Symptoms Eighteen months 
before adrmssion the patient first noticed that she 


was becoming deaf in her left ear The deafness was 
soon associated with tinnitus Headaches dei eloped 
shortly thereafter, more marked on the left side 
Increasing difficulty in walking foUoued, until the 
patient ^gan to stagger and lurch Two months 
More admission to the hospital, partial paralvsis of 
the left side of the face developed 
Fontive Neurological Findings \ definite periph- 
eral faaal palsy i\as noted on the left side The 
Romberg test was positive, the patient falling to the 
left Approximatelj’- 40 per cent loss of heanng was 
noted in the left ear The Baram test indicated the 
prince of a left cerebellopontile angle tumor 
Operation A large tumor was found spnnging 
from ^e left internal auditory canal, which uas 
thought grossly to be a meningioma 

Neuropathology The specimen consisted of se\ eral 

large portions of cerebellar tissue and smaller por- 
tions of tumor The latter weighed 2 5 gm Aficro- 
scopic Description Vcoustic neurinoma 
Roentgen Findings (Nov 27, 1944) The bones of 

fossa 

as normal in size and shape One had the impres- 
sion that the postenor clmoids were pushed fonvard 
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Fig 14 Case VII (Group III) Left acoustic 
neurinoma 

A Postero-antenor view The left internal audi- 
tory canal, a, is dilated but not short 

B Lateral view The dorsum seUae is considerably 
eroded The hypophyseal fossa is not enlarged 
C Acoustic neurinoma removed at operation 

slightlj There was the slightest amount of atrophy 
of the dorsum sellae The internal auditory canals 
differed slightly on the two sides the left internal 
auditoiy canal was a little wider than the right and 
the porus acusticus intemus was a httle wider than 
that on the right side A slight amount of demin- 
eralization was seen at the apex of the left petrous 
pjTamid 

Conclusion Mtmmal changes tn the region of the 


left internal auditory canal compatible with an 8th 
nerve tumor on the left side 

Case VII (Fig 14) MW, June 22, 1945 A 27- 
year-old woman was admitted to the hospital com- 
plaining of loss of vision, headaches, and vomitmg 
Chronology of Present Symptoms Headaches and 
vomiting first occurred approximately a year and a 
half before admission to the hospital ^on there- 
after, the patient began to have trouble walking 
For at least one year, she had noticed tinnitus m the 
left ear Approximately two months before admis 
sion, blurred vision and diplopia developed Vomit- 
ing first occurred about a week before admission 
Positive Neurological Findings There was ap- 
proximately 6 diopters choking in each eye. The 
Romberg test was positive The gait was ataxic and 
the patient staggered to the left. The left hand and 
leg revealed dyssynergia, dysmetna, and adiadocho- 
kinesia 

Operation A large tumor was partially removed 
from the region of the postenor foramen lacerum on 
the left side 

Neuropathology The speamen consisted of a 
round encapsulated lobulated mass measunng 4 0 X 
3 0 X 26 cm It weighed approximately 25 gm 
Microscopic Description Acoustic neurinoma 
Roentgen Findings Qune 23, 1945) The bones of 
the calvana were normal TTie hypophyseal fossa 
was not enlarged There was marked atrophy of the 
dorsum sellae, with almost complete obhteration of 
the postenor dmoid processes The pineal was cala- 
fied but not displaced There was a defimte dif- 
ference in the appearance of the internal auditory 
canals on the two sides the left was defimtely wider 
than the nght, and the left porus acusticus intemus 
was wider than that on the normal nght side 

Conclusion Changes in the region of the l^t internal 
auditory canal compatible with an 8th nerve tumor 

Group IV 

Group rv, the largest, included 25 pa- 
tients, 36 per cent of the total One usually 
had httle difficulty recognizing the short 
and abnormally wide internal auditory 
canal, vghich m many was actually funnel- 
shaped (Figs 16 and 17) Dennnerahza- 
tion of the apex of the petrosa v?as also 
found It IS only fan to state that occa- 
sionally one had trouble decidmg whether a 
patient fell mto Group III or Group Fv 

Case VIH (Fig 15) C H , March 7, 1947 A 
59 year-old female was admitted to the hospi 
complaimng of tinnitus and loss of heanng m e 
nght ear , 

Chronology of Present Symptoms The patient na 
first noticed progressive loss of heanng in the ng 
ear approximately five years before admission 
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Fig 15 Case VIII (Group IV) Right acoustic 
neurinoma 

A Lateral view The hypophyseal fossa is normal 
in size and shape B Occipital view The right in- 
ternal auditory canal, a is short wide and funnel- 
shaped compared to the normal appearing left internal 
auditory canal, b 

C Base view The right foramen ovale and 
foramen spmosum, c are eroded and indistinct com- 
pared to the normal appearing structures in the middle 
fossa on the left side seen at d See Fig 15 D and E 

Tinnitus, however, did not begin until about eight 
tnonths pnor to admission Approximately one 
year before admission, difficulty m walking, t\uth a 
tendency to fall toward the right side, was first ob- 
served At about that time, the patient noticed that 
her nght eym watered considerably Several months 
before adrmssion, se\ ere headaches with some blurred 
Vision occurred for the first time 



Fig 15, D and E Case VIII D Base view of 
the brain revealing the operative site E Acoustic 
neurinoma removed at operation 

Fosilwe Neurological Findings Bilateral choked 
disks measunng 2 diopters were observed, assoaated 
with honzontal nystagmus in both eyes Some 
hypesthesia was noted in the nght side of the face 
The nght corneal reflex was absent Hearing was 
considerably impaired in the nght ear The Rom- 
berg test was jxisitive 

Operation A cerebellopontile angle tumor vas 
found on the nght side 

Neuropathology The specimen consisted of a hard 
tumor apparently well encapsulated and granular, 
measunng 20X15X10cm Microscopic Descrip- 
tion Acoustic neunnoma 

Roentgen Findings (Feb 2S, 1947) The bones of 
the calvana were negativ^e The hy pophyseal fossa 
was normal m size and shape, although there was the 
slightest suggestion of a double floor at its base The 
pineal v\ as calcified and not displaced There was a 
definite difference in the appearance of the mtemal 
auditory canals on both sides the nght u as shorter 
and wider than the normal-appeanng one on tiie left 
In addition, the films of the base of the skull re- 
v^ealed some impairment of vnsualization of the fora- 
men ov ale and the foramen spmosum on tlie nght 
side. 



Tig 17 Group n Right acoustic neunnoma Occipital vicn revealing nght in- 
ternal auclitorv canal a which IS short, wide and funnel shaped compared to the normal 
seen at h 

654 



Vol 63 


Eighth Nerve Tujiors 


665 


Conclusion Changes tn the region of the internal 
auditory canal on the right side compatible with an Sth 
nerve Ininor 

Group V 

There were G patients m Group V, S per 
cent of tlie senes It included the patients 
in whom the internal auditory canal could 
no longer be seen radiograplucally but in 
whom the petrous apex, though eroded, was 
still visualized 

Case IX (Fig 18) F P , Aug 20, 1947 41 

j'ear-old vsoman uas admitted complaining of head 
ache and difficultj in walking 
Chronology of Present Symptoms The patient 
first noticed u eakness and m-co-ordinaUon in the left 
hand se\ en montlis pnor to her admission At that 
time, too, she began to realize that she was becoming 
deaf in her left car The deafness u as not associated 
with tinnitus Four months before admission, the 
pabent became ataxic Two weeks pnor to admis- 
sion, blurred vision was first noticed 
Positive Neurological Findings The eye grounds 
revealed bilateral choked disks measunng three 
diopters Hypesthcsia was noted along the course 
of the left tngerainal nerve and to a lesser degree, 
along the nght tngenunal nerve There was central 
paresis of the 7th neiwe on the left side Heanng in 
the left ear was dimmished The comeal reflexes 
were absent on both sides Dyssynergia and adiado- 
chokinesis tvere noted in the left arm and leg The 
Barany test was positive 

Operation A cerebellopontile angle tumor on the 
left side was completely removed 

Neuropathology The specimen consisted of a large 
mass and numerous small pieces of tumor, together 
weighing 40 gm The large mass measured 4 0 X 
3 0 X 3 0 cm Mwroscopic Description Neurinoma 
Roentgen Findings (Aug 17, 1^7) The bones of 
the calvana were normal The hypoph)^aI fossa 
was enlarged and revealed a double floor The an- 
terior and postenor clmoids were eroded, and the 
jxistenor chnoids seemed pushed forward slightly 
Marked atrophy of the dorsum sellae was also noted 
The left internal auditory canal was entirely eroded 
The apex of the right petrosal pyramid showed 
marked atrophy 

Conclusion Changes in the region of the left internal 
auditory canal compatible wUh an Sth nerve tumor 

Group VI 

This group mcluded 10 patients, 14 per 
cent It was the most impressive group be- 
cause of the complete destruction of the 
petrosa medial to the internal ear Though 
usually smooth, the bone erosion m some 
cases looked mfiltrated and “che wed-up ” 



Fig 18 Case IX (Group V) Left acoustic neun 
noma 

A Ocapital view The internal auditory canal is 
completely eroded a, and there is definite demineraliza- 
tion of the apex of the left petrous pyramid 

B Acoustic neurinoma removed at operation 

Case X (Fig 19) B G , March 10, 1947 A 4G- 
} ear-old female was admitted to the hospital com- 
plaining of progressive deafness in tlie left ear asso 
aated with lack of control of the nght side of the 
body 

Chronology of Present Symptoms The paUent first 
noticed that she had poor control of her nght leg, and 
tended to fall to the nght side on walking, approxi- 
mate!} three } ears before admission Some impair- 
ment of heanng in the left ear was also noticed at 
this Ume, associated with penods of transient dizzi- 
ness Diplopia was present two }ears before ad- 
rmssion Five weeks before admission the patient 
fainted for the first time 

Positive Neurological Findings Bilateral papil- 



Fig 19, A-D Case X( Group VI) Left acoustic neunnoma 
A Postero anterior view Marked destruction of the apex of the left petrous pyramid is noted at a 

B Occipital view The left internal auditory canal and petrous apex are entirely destroyed, b 


C Stenvers projection The nght internal auditory c 
D Stenvers position There is complete destruction 
See also Fig 19, E and F 

ledema measuring 3 diopters was noted, assoaated 
with considerable impairment of comeal reflex in the 
left eye Moderate left faaal paresis was present 
The left ear was deaf There was nystagmus on 
looking to the nght and to the left The Romberg 
test was jxisitive, the patient falling to the nght 
The Barany test revealed evidence of a lesion in the 
left cerebellopontile angle The nght arm and the 
left leg were ataxic Adiadochokinesia was noted in 
the left hand 

OperaHon A tumor in the region of the left cere- 
beUopontile angle was exposed and partially re- 
moxed 

Neuropathology The speamen consisted of a 
fairl} well encapsulated tumor ■'•’eighing 26 gm It 
measured 50X40X30 cm o'^coptc Descrip- 
tion Acoustic neunnoma 

Roentgen Findings (Jan 14, 1947) The bones of 
the caKana were normal The hypophyseal fossa 
was definitely enlarged (15 mm anteropostenor 
measurement, 15 mm depth) The antenorchnoids 
were normal but the tuberculum sellae seemed 
slightly eroded The postenor chnoids also showed 
some erosion and there was atrophy of the dorsum 


anal is normal c 

of the left petrosal apex and mtemal auditory canal, o 


sellae Defimte destmction of the apex of the left 
petrous pyramid was beautifully' visuahzed in the 
anteropostenor, postero antenor and Stenvers pro 
jections Associated with this destruction was 
evidence of some calafic debns, suggesting the pres 
ence of a calcified tumor 

Conclusion Calcified mass lesion in the region of 
the left internal auditory canal, probably due to an 8th 
nerve tumor 

Case XI (Fig 20) MM, Sept. 15, 1947 A 48- 
year-old female was admitted complaimng of head- 
ache and dizziness 

Chronology of Present Symptoms The patient 
first suffered from severe ocapital headaches and 
dizziness approximately two y'ears before adrmssion 
At that time, too, some unsteadiness of gait was ob- 
ser\ ed Soon thereafter, paresthesia of the left ann 
and hand and twitching of the fingers of the left hand 
de\ eloped Tinnitus in the nght ear followed Ap 
proximately one year before admission, the left side 
of the faee began to twitch and there was an in 
creasing tendency for the left ey e to close spasmodi- 
cally 
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Positive Neurological Findings The Romberg 
tost ^\as positive, the patient falling to the left 
There Mas total anosmia Alarked bilateral choked 
disks Mere noted The cornea of the left eye was 
anesthetic 

Operation A large vascular tumor Mas found in 
tlie region of tlie left cerebellopontile angle, extend 
mg high in tlie midline 

Neuropathology The specimen consisted of two 
pieces of tissue, one a portion of tlie cerebellum and 
tlie other tlie tumor The tumor tissue measured 
27X20X20 cm and Meighed approximately 3 
gm Microscopic Description Acoustic neurinoma 
Roentgen Findings (SepL G, 1947) The bones of 
the calvana Merc normal The hvpophj^seal fossa 
Mas definitely enlarged (anteroposterior measure- 
ment 14 mm , deptli 11 mm ) The anterior clinoids 
M’ere normal, but there m as some erosion of the tuber- 
culum sellae A double floor was observed at the 
base of the hypophyseal fossa The posterior clinoids 
M'ere considerably eroded, and there was notable 
atrophy of the dorsum sellae The apex of the left 
petrous pjTamid was markedly eroded, ivith com- 
plete destruction of the internal auditory canal on the 
left side These changes were clearly visuahzed in 
the films of the base of the skull, as well as m those 
made m the postero antenor projection and in 
the Stenvers position 

Conclusion Marked destruction of the apex of the 
petrous pyramid associated vnth changes in the hypo- 
physeal fossa compatible with an 8th nerve tumor on the 
l^t side 

Case XII (Fig 21) I W , June 16, 1943 A 14- 
year-old male was admitted complaimng of weakness 
in the left side of the face 

Chronology of Present Symptoms The patient 
first noticed tinmtus in the left ear three years before 
admission to the hospital Examination at that time 
revealed marked impairment of hearing in the left 
ear Approximately three weeks before admission 
weakness of the left side of the face was first noticed 
Positive Neurological Findings There was defi- 
mte weakness of the 7th nerve on the left side, of the 
peripheral type Marked impairment of hearing was 
noted in the left ear, and there was shght swaying 
toward the left side An mtention tremor was pres- 
ent in the left hand, with adiadochokinesia The 
left comeal reflex was absent. The eye grounds djd 
not reveal any evidence of increased intracramal 
pressure The Barany test indicated a lesion in the 
left cerebellopontile angle 

Operation A rather firm tumor was found in the 
region of the left internal auditory canal, and was 
easily removed except for a segment which was inti- 
mately connected to the foramen lacerum 

Neuropathology The specimen consisted of two 
large pieces of tissue, both of which were rather firm 
and fibrous Microscopic Description Acoustic 
neunnoma. 

Roentgen Findings (June 16, 1943) The bones of 



Fig 19» E and F Case X E Acoustic neunnoma 
removed at operation 

F Cross sections of the acoustic tumor reveahng 
its fibrous and hemorrhagic character 

the calvana were negative. The hypophyseal fossa 
was normal in size and shape There was a sugges- 
tion of a double floor at the base of the hypophyseal 
fossa A peculiar calafic streak was noted in the 
lateral view of the head, behind the dorsum sellae 
and in front of the mastoids The sagittal views of 
the skull revealed marked destracbon of the apex of 
the left petrous pyramid, with complete obhterabon 
of the left internal auditory canal 

Conclusion Extensive destruction of the apex of the 
Mt petrous pyramid compatible with an 8th nerve 
tumor 

We should like to re-emphasize that the 
grouping employed here is an arbitrary one, 
elected because it seemed to emphasize the 
radiologic findmgs One nnght postulate 
that all Sth nerve tumors, if left alone, 
would grow progressively from Group I 
though Group VI Yet we have not seen 
this happen Ydiereas it is often impossible 
to obtam the true growth rate of these 
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Fig 20, A-D Case XI (Group \ I) Left acoustic neunnoma 
A Postero anterior vien The apex of the left petrous pyramid o, is completely destroyed 
B Lateral projection. There is marked distortion of the hj^pophyseal fossa with considerable erosion of the 
dorsum sellae 

C Stenvers projection The normal right internal auditory canal is seen at fc 

D Stenvers projection The complete destruction of the left petrous pyramid medial to the semicircular 
canals is seen at c (See also Fig 20E ) 



Fig 20E Case XI Sections of the tumor removed at 
operation A large portion of the tumor was left behind 

tumors, because they so cotnmonly have 
Stic elements, most authorities agree 


they grow very slowly We followed 2 
cases for five years and obsert'^ed no appre- 
ciable difference in the roentgen appear- 
ance We also followed several patients 
with recurrences without seeing progres- 
sive petrosal erosion 

In a group of 10 patients asked to return 
for follow-up roentgenograms of the skull 
several years after having been successfully 
operated upon, we found no change m the 
appearance of the petrosae In 2, we 
thought that the eroded dorsum sellae had 
recalcified shghtly In none had the occipi- 
tal cramectomy defect filled m with bone 
We could find nothing in the hterature 
concerning calcified 8th nerve tumors ex- 
cept a commumcation from Reeves (30) 
In a patient ivith bilateral neurofibromas, 
he found histologic exndence of calcium 
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Fig 21 Case XII (Group VI) Left acoustic neunnoma 
A Lateral view The hypophyseal fossa is normal m size and shape 
B Occipital view The left petrosal apex is completely destroyed medial 
to the region of the mtemal ear at a 


“in the form of small calcosphentes such 
as are more common m memngiomas 
In the group of Sth nerve tumors re- 
ported here there were 3 showmg roentgen 
evidence of calcification Two were neuri- 
nomas, the third a neurofibroma (Fig 23) 
It is noteworthy that the neuropathologists 
could find no calcific debris m these tumors 
microscopically, even though they were 
told that It was apparent m the roentgeno- 
gram That the calcium-beanng portion 
of the tumor might not have been sectioned 


could accoimt for this disparity In view 
of the uncertainty that still exists among 
neuropathologists concermng these neo- 
plasms, there is the possibihty that these 
calaum-bearmg tumors may one day be 
classified differently This gams added 
sigmficance when one appreciates that 
neurmomas and neurofibromas m other 
parts of the body do not become calcified 

Case XIII (Fig 23) A K , Nov 18, 1931 A 
21-} ear-old male vas admitted to the hospital com- 
plaimng of increasing deafness in both ears, asso- 
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Fig 22 A and B reveal the hypophyseal fossae of two individuals with 
proved 8th nerve tumors The appearance of the dorsum in each instance is 
rather unusual It suggests the changes described by Schuller as "fonvard 
bending of the dorsum sellae ” The significance of this appearance is ques- 
tionable 


ciated with Msual impairment and a staggenng 
gait 

Chronology of Present Symptoms The patient 
first noticed impaired heanng in the nght ear about 
tv\o years and a half before hospitahzation This 
began as a humming sensaUon and was soon followed 
by increasing deafness Approximately three months 
before being admitted to the hospital, the same type 
of humming was noted in the left ear, and this also 
was followed by loss of hearing At about this tune, 
the paUent noticed that he staggered while walking, 
and shortli after this, dimness of xnsion de\ eloped 
Posxtne ^cllrolog^caI Findings Bilateral choked 


disks were observed The nght comeal reflex was 
absent, the left considerably impaired Ny'stagmus 
was present in both eyes on looking in all direcbons 
The gait was extremely unsteady Dysmetna and 
adiadochokinesia were noted in both hands 

Operation The tumor was not foimd The pa- 
tient died 

Neuropathology Examination of the base of the 
brain revealed a large tumor in the nght cerebell^ 
pontile angle, measuring 5 0 X 4 0 cm In the left 
cerebellopontile angle was a similar tumor, 2 0 cm 
in diameter In addition, multiple small encap- 
sulated fibrous tumors were found along the base of 
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Fig 23, A and B Case XIII Bilateral 8th nerve tumors due to disseminated 

neurofibromatosis 

A Postero anterior view Both internal auditory canals are almost en- 
tirely destroyed a and b Both petrosal apices are demmerahzed 

B Lateral view The calcified tumor is outimed by the arrows c to g in- 
clusive The hypophyseal fossa is shghtly enlarged and there is some erosion 
of the dorsum sellae (See also Fig 23 C andD ) 


the brain, and along several of the cramal nerves 
Microscopic Descnplton Multiple penneural neuro- 
fibroma 

Roentgen Findings (Nov 20, 1931) The bones 
of the calvaria showed shghtly increased prominence 
of the digital markings, suggesting a shght increase in 
mtracramal pressure The hypophyseal fossa was 
defimtely distorted and somewhat enlai^ed It 
measured 12 mm in anteropostenor diameter and 
12 mm in depth The postenor chnoids seemed to 
be pushed forward slightly, and there were definite 
erosion and atrophy of the dorsum sellae A calafied 
mass was observ ed in the region of the middle fossa. 


which o\erlay the dorsum sellae The pineal was 
calcified and displaced toward the left side. There 
were erosion and enlargement of both internal audi- 
tory canals The erosion was more marked on the 
nght side than on the left 

Conclusion Increased intracranial pressure asso- 
ciated with a calcified tumor in the middle fossa 

The pineal was displaced laterally m 10 
mditaduals of the 70 whose films we re- 
\aewed The displacement was usually but 
a few millim eters We never saw the pineal 
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Fig 23, C and D Case XIII C Base view of 
the brain revealing disseminated tumor nodules extend- 
ing throughout the base of the brain, with the largest 
nodules visualized in the region of the posterior fossa 
D Sections showing involvement of tlie 5th nerve, 
8th nerve, and the medulla 


pushed upward even though we expected 
to find it 

No discussion of Sth nerve tumors would 
be complete without a few notes concerning 
the other tumors to which the cerebello- 
pontile angle is host Among the most m- 
terestmg are the meningiomas Rather 
than eroding the petrous apex, memngio- 
mas may produce hyperostosis in this re- 
gion (9) Indeed, given a patient with 
climcal eindence of an Stli neix'^e tumor in 
whom ebumated bone is found in the region 
of the angle, one should strongly suspect a 
memngioma AVe have seen one patient 
\nth startling osteosclerosis of the dorsum 
sellae and clivus in addition to increased 
densitv in the region of the porus, who 
proved to hax e a meningioma m the cere- 
bellopontile angle (Fig 24) 

Slov gromng cholesteatomas m this area 



Fig 24 Meningpoina apparently springing from tlic 

region of the dorsum sellae, whidi produced clinical 
signs and symptoms of an Sth nerve tumor . 

A Lateral view The hypophyseal fossa is nonna 
111 size and shape The dorsum sellae is uiiiisualiy 
dense a due to the hyperostosis commonly seen asso 
elated with meningiomas 

B Occipital view The dorsum sellae, b ana c, 
projected into the foramen magnum w here the ebuma 
ted appearance is clearly defined 

C Tumor tissue removed at operation 

may cause remarkable bone distortion of a 
degree not seen in Sth nervi^e tumors 
one of our patients the entire petrosal apex 
was displaced forward and the homolatcra 
anterior clinoid pushed upward by the 
tumor (Fig 25) 
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Nothing distinctive was noted in the > 
cerebellopontile angle gliomas reviewed 
by us 

There are several clinical findings which 
may help differentiate true Sth nerve tu- 
mors from other grovdlis in this area 
WTiereas acoustic tumors tend to follow a 
fairly definite order of symptoms, pontme 
grovdhs are less prone to do so Deafness, 
too, IS by no means m^ anably present and 
complete 

Horra\ and Buckley (25) called attention 
to the fact that papilledema is far less com- 
monm true pontile growths than in Sth 
nerve tumors Among S proved pontine 
lesions they found little or no chokmg of 
the optic disks in 7, even though there was 
climcal evidence of mvolvement of many 
cramal nerves They pomted out that, 
were these Sth nerve tumors large enough 
to mvolve other cramal nerves, it would 
have been extremely unusual to find them 
unattended by mcreased mtracramal pres- 
sure These authors also observed that 
pontme tumors often cause bilateral symp- 
toms early, m contradistmction to acoustic 
tumors 

SUMMARY 

1 The Sth nerve hes m intimate rela- 
tion with the 5th nerve, the 7th nerve, the 
nervus mtermedius, and the anterior m- 
fenor cerebellar artery and vem, which 
course as a group through the cerebello- 
pontme angle 

2 Because these structures adjom each 
other, they are all usually affected by acous- 
tic tumors 

3 The roentgen appearance of the pon 
acustici vanes considerably m different 
heads and m both sides of the same head 

4 Histologically Sth nerve tumors fall 
into three broad classifications neun- 
noma, von Reckhnghausen’s neurofibroma, 
and von Reckhnghausen’s neurofibroma- 
tosis associated with meningiomas 

5 Acoustic neurmomas are usually 
smgle lesions When bilateral, they com- 
monly belong to the neurofibroma group, 
which IS often faimhal 

6 The chmcal findmgs m acoustic tu- 


a 



Fig 25 Patient presented an Sth nerve syndrome 
on the left side which proved to be due to a huge 
cholesteatoma 

A Postero antenor view The apical portion of 
the left petrous pyramid is considerably eroded The 
wing of the sphenoid a, on the left side is also consider- 
ably demineralized 

B Lateral view Whereas the hypophyseal fossa 
is normal in size and shape there is considerable atrophy 
of the dorsum sellae 

C Postero antenor projection with the head flexed 
upon the neck The antenor clinoid processes are 
seen at 6 and c The left antenor clinoid, c is consider- 
ablj distorted compared to the normal appeanng right 
antenor clinoid, h 

mors follow a somewhat charactenstic 
progressive pattern Early they are limited 
to the 5th, 7th, and Sth nerv^es As the 
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tumors grow, they encroach upon the pons 
and cerebellum, producmg ataxia, dys- 
metna, and adiadochokmesia Fmally, 
mcreased mtracramal pressure supervenes 

7 Roentgenographically these tumors 
are charactenzed by erosion of the mteraal 
auditory canal They commonly reveal 
also the roentgen manifestations of m- 
creased mtracramal pressure 

8 Approximately 16 per cent of this 
senes of 70 tumors revealed httle or no evi- 
dence of erosion in the region of the mtemal 
auditory canal Of these, many showed 
hypophyseal changes in the lateral view 
mdicative of an mtracramal lesion 

9 The evidence indicates that approxi- 
mately 80 per cent of aU 8th nerve tumors 
should be locahzed by roentgen methods 

Note We wish again to thank Dr Franas C 
Grant, Dr Robert A Gro5, and Dr Michael Scott 
for allowing us free access to their records With- 
out the help of Dr Grant’s record hbranan. Miss 
Anne Barnhart, our job would have been much 
more difficult Dr Edward Chamberlain and Dr 
Arthur Fmkelstein placed their film files at our dis- 
posal, and for this we are thankful We are also 
mdebted to Dr Fredenck H Lewey and Dr Eugene 
B Spitz, who reviewed manv histologic sections and 
advised us on the classification of questionable 8th 
nerve tumors The illustrations were prepared by 
jSIr Reuben Goldberg 

3400 Spruce St 
Philadelphia 4, Penna 


BIBLIOGRAPHY 

1 Adelstein L J , and Anderson F M 
Tumor of Acoustic Nerve Within Petrous Bone, Oper- 
ative Removal Arch Neurol APsychiat 51 268-270, 
March 1944 

2 Eager C C Differential Diagnosis between 
Acoustic Neurinoma and Meningioma of the Posterior 
Face of the Petrous -Bone Acta psychiat et neurol 
19 23-31 1944 

3 Brain W R Diseases of the Nervous Sys- 
tem New York Oxford University Press 1947 

4 Brenner H Brain Tumors and the Ear Tr 
Am Acad Ophth 40 59-7’^ 1935 

5 Camp J D \nd C' lz\ E I L Significance 
of Asvmmctrj of Pon Acu f ci as an Aid in Diagnosis of 
Eighth Nerve Tumors Am J Roentgenol 41 713- 
7IS May 1939 

C Carr G L Roentgen Ray Findings in the 
Skull m Cases of Brain Tumors with Special Reference 
to the Porus Acusticus Am J Roentgenol 4 405-410 
1917 

/ Chamberlain W E Personal communica- 
tion 

S Cabot case No 24032 Acoustic Neuroma 
(Neurofibroma) Neii England J Med 218 127-129 
Jan 20 193S 


9 Cohen, I Meningioma at Internal Auditory 
Meatus J Mt Smai Hosp 10 206-207, May-June 
1943 

10 Craig, W M , and Steentiod, E J Bilateral 
Acoustic Neurofibromas Arch Otolaryng 28 404- 
411, September 1938 

11 Cunnmgham's Text-book of Anatomy New 
York, William W’’ood &. Co , 1918 

12 Cushing, H Tumors of the Nervus Acusticus 
and the Syndrome of the Cerebellopontile Angle 
Philadelphia, Penna , W B Saunders Co , 1917 

13 CusraNG, H , AND Eisbnhardt, L Ivleningi- 
omas Sprmgfield, HI , Charles C Thomas, 1938 

14 Ebenius, B Results of Exammation of the 
Petrous Bone m Auditory Nerve Tumors Acta radiol 
15 284-290, 1934 

15 Fowler, E P , Jr Acoustic Tumors withm 
the Internal Auditory Meatus Laryngoscope 46 
616-627 August 1936 

16 Friedman, E D Atypical Acoustic Neuromas 
J Mt Smai Hosp 9 435—445, November-December 
1942 

17 Gardn'er, W j , AND Frazier C H Bilat 
eral Acoustic Neurofibromas Arch Neurol S, 
Psychiat 23 266-302, February 1930 

18 Gardner, V/ J Acoustic Tumors S Clm 
North America 19 1225-1233, October 1939 

19 Gardn'er, W J , and Turner, O A Multiple 
Intracramal Tumors Discussion of Relation of Menin- 
geal to Acoustic Tumors and Report of Case J A 
M A 113 111-113, July 8 1939 

20 GonzAlez Revilla A Neunnomas of Cere- 
bellopontme Recess, Clinical Study of 160 Cases In- 
cluding Operative Mortality and End Results Bull 
Johns Hopkms Hosp 80 254-296, May 1947 

21 Grant, F C , and Spitz, E Experiences with 
the Acoustic Neunnomas, Fifty Consecutive Cases 
To be published 

22 Hardv , M , AND Crowe S J Early Asympto- 
matic Acoustic Tumor Arch Surg 32 292-301, Feb- 
ruary 1936 

23 Henschen F Die Akustikustumoren, eine 
neue Gruppe radiographisch darsteUbarer Hirtumoren 
Fortschr a d Geb d Rontgenstrahlen 18 207-216, 
1911-12 

24 Henschen F Zur Histologie und Pathogenese 
der Kleinhimbruckenwmkeltumoren Arch PsychiaL 
56 20-122, 1915 

25 Horrax, G, and Buckxev, R C Chmeal 
Study of the Differentiation of Certain Pontile Tumore 
from Acoustic Tumors Arch Neurol & Psvchiat 24 
1217-1230, December 1930 

26 Lvsholm, E Contnbution to the Technique 

of Projection m Roentgenological Examinations of Pars 
Petrosa Acta radiol 9 54-64, 1928 . 

27 Nielsen, A Acoustic Tumors, with Special 
Reference to End-Results and Sparing of Facial Nerve 
Ann Surg 115 849-863, May 1942 

28 Olsen, A , AND Horrax G Symptomatology 
of Acoustic Tumors with Special Reference to At^ieai 
Features J Neurosurg 1 371-378 November 1944 

29 Pancoast, H K , Pendergrass, E P , 
Schaeffer, J P The Head and Neck m Roentgen Vt 
agnosis Springfield lU Charles C Thomas, 1940 

30 Reeves, D L Bilateral Acoustic Neurofi 
bromas Report of Case m 16 Year Old Patient wot 
Operative Removal and Autopsy Examination Bui 
Los Angeles Xeurol Soc 6 91-103, September 1941 

31 Sante, L R. Manual of Roentgenological 
Technique Ann Arbor, Mich , Edwards Brothers, Inc , 
1942 

32 SchCller a Roentgen Diagnosis of Diseases 
of the Head St Louis, C V Mosby Co , 1918 

33 Scott P Auditory Nerve Tumours J 
Laryng & Otol 53 772-781, 783-785 December 193» 



Vol 53 


Eigiitji Nbrve Tumors 


665 


34 SrinnE, E P Surgical Amtomy of Subtentor 
lal Angle \ntli Special Reference to Acoustic and Tri 
gcminal Nerves (Huntemn lyccturc, Abridged ) 
Lancet 1 S59-SG2, April 16, 1030 
36 Snn\, H J , and Laive, J G Cysts of Cere 
bcllopontmc Angle SiniuHting and Masking Acoustic 


Neurinoma Report of 2 Cases Proc Stag Meet, 
M lyo Clinic 17 385-390, June 24, 1942 
3(1 Tou^c E B Erosion of the Petrous Bone by 
Acoustic Nerve Tumor, Demonstration by Roentgen 
Ray Arch Otolaryngology 4 516-519, December, 
1920 


SUM ARID 

Tumores del Octavo Par Marufestaciones Roentgenoldgicas 


En este estudio de una sene de setenta 
tumores del VIII par para los cuales habia 
radiografias, tratdse de deterrmnar el papel 
del radidlogo en el diagndstico de esas le- 
siones 

El VIII par hdllase en Intima relacadn 
con los nervios del V y el VII pares y el in- 
termediano y la artena y la vena cerebelo- 
sas infenores antenores, que atraviesan en 
grupo el dngulo cerebelopontil For estar 
adyacentes estos tejidos, suelen afectarlos 
todos los tumores auditivos Los haUaz- 
gos climeos confdrraanse a un patrdn evolu- 
tivo algo tlpico Al pnncupio, limitanse al 
V, VII y VIII pares, pero al desarroUarse 
los tumores e mvadir el puente de Varobo y 
el cerebelo, producen ataxia, dismetria y 
adiadocoanesia, hasta que, por fin, sobre- 
viene hipertensidn mtracraneal 

Los neurmomas aciisticos, que constitu- 
yen 90 por caento de todos los tumores del 
VIII par, suelen ser lesiones aisladas Los 
tumores bilaterales corresponden por lo 
general al grupo neurofibromatoso, que es 
frecuentemente famibar 

Radiogrdficamente, caracterlzanse estos 
neuromas en forma predormnante por la 
erosidn del conducto auditivo intemo Los 


AA ban empleado la sigmente clasificacidn 
arbitrana (1) casos sm anomallas roent- 
genoldgicas en las petrosas, aunque suele 
haber signos de bipertensidn mtracraneana, 
(2) casos en que el bmeo haUazgo roent- 
genoldgico es leve desosificacidn del con- 
ducto autbtivo mtemo, (3) casos con en- 
sanche, pero sm acortarmento, del con- 
ducto auditivo mtemo, (4) casos tanto 
con ensanche como acortamiento del con- 
ducto, que a menudo es infundibubforme, 
(5) casos en que el conducto se balla total- 
mente destmfdo y en que las pirdnudes pe- 
trosas son todavfa observables, aunque 
muy desmmerabzadas, (6) casos con com- 
pleta destmccidn del conducto aucbtivo in- 
terao y del extremo del petroso 

Aproximadamente 16 por aento de los 
casos de los AA correspondieron a los Gru- 
pos 1 y 2, revelando pocos signos de ero- 
si6n del conducto auditivo mtemo, pero en 
muebos de ellos, las vistas laterales mostra- 
ron alteraaone? bipofisanas mtbcativas de 
lesi6n mtracraneal 

A base de los dates asf obtemdos, dedb- 
cese que aproximadamente 80 por ciento 
de todos los tumores del VIII par deben ser 
locabzados con t6cmcas roentgenolbgicas 





Roentgenologic Observations Concerning 

Erosion of the Sella Turcica' 


JOHND CAMP, MD 
Rochesler, Mum. 


M any observations have been made in 
the past which mdicate that the 
normal sella turcica vanes widely in size 
and shape (1-3) So great is this vanation 
that recogmtion of disease based on altera- 
tions of size alone is frequently difficult and 
even misleading Rasmussen (4) has 
shown, also, that there is no constant rela- 


bone — are intimately related to one an- 
other They may express themselves in 
focal or generalized changes in contour of 
the seUa or its related processes, depending 
on the t3’pe and location of the lesion 
Erosion of the sella, or any of its related 
processes, is due to pressure from a con- 
tiguous mass, abnormal pulsation, or gen- 



Fig 1 a Necropsy specimen revealmg erosion of the postenor clmoid processes 
and floor of sella Death occurred thirty -seven days following a bullet wound of 
the bram and nme days following clmical evidence of bram abscess and increased 
intracranial pressure b Lateral roentgenogram of skull made at necropsy 
The indistmct fuzzy contour of the floor of the sella is evidence of the erosion 
revealed m Figure la 


tion between the size of the sella and the 
size of the pitmtary gland This further 
decreases the value of measurements of the 
seUa alone as an index of pitmtar}'’ disease 
hly own experience, o\er a period of many 
years, mdicates that in the past the aver- 
age roentgenologist has paid too much 
attention to \ anations m the dimensions of 
the sella turcica and has mderestunated the 
sigmficance of certain basic changes in 
structure which will mdicate the presence 
of disease long before measurements alone 
have any value These basic changes — 
erosion, decalafication and destruction of 


erahzed pressure reflected from a more re- 
mote lesion This focal or generalized 
pressure produces a loss of substance of the 
cortex of the exposed surface of the sella or 
contiguous processes A certam amount of 
localized decalcification accompames the 
pressure erosion, the degree bemg directly 
related to the site and seventy of the as- 
sociated pressure If the pressure is of a 
low degree and persistent, it may be re- 
flected only m a change m contour of a 
single process or of the entue seUa with 
httle evudence of decalcification, since m 
such cases there is a natural reparative 


^ Rt^tgenologi Ma>o Clinic Rochester Mmn Presented at the Thirty fourth 
Annual Meeting of the Radiological Society ol North America San Francisco Calif Dec 5-10 1948 
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Pig 2 Stereoscopic I'ltcn.l \ie\\s of the sella, indicating the value of shifting the 
\-ray tube along the coronal plane a The images of the anterior clinoid processes 
uhich arc superimposed, appear normal b After shifting tube, images of antenor 
clinoid processes arc separated , focal erosion and foreshortening of right anterior clinoia 
due to pressure from a contiguous aneurysm of the right internal c^otid artery are 
evident Absence of shadow of the cortex of the bone at the site of erosion may oe 
noted 


recaldfication at the site of the erosion 
On the other hand, if the pressure is acute, 
severe, and progressive, erosion occurs 
rapidly without opportunity for repair by 
recalafication, and the picture is soon one 
of complete loss of bone substance, either 
focal or generahzed 

Classical examples of true decalcification 
of bone are seen in severe infections of the 
sphenoid smus and, in varying degrees, in 
the presence of contiguous memngiomas 
In the former, the decalcification results 
from the hyperemia of the walls of the 
sphenoid smus which accompames the 
infection, and in the latter both from 
hyperemia due to increased vascularity at 
the site of the tumor and from actual pres- 
sure by tumor cells which gruw mto the 
haversian canals of the adjacent bone 

Actual invasive destniction of the sella or 
its related processes occurs with mahgnant 
tumors which may ongmate in the bony 
structures or may involve them secondarily 
by extension from a contiguous soft-tissue 
mass Such changes, because of their 
location and extent, are usually not difficult 
to distingmsh from erosion incident to 
bemgn lesions Extensive pressure erosion 
of the sella resulting from large pitmtary 
tumors or generahzed mcreased intracranial 
pressure may be mutated by a mahgpant 



Fig 3 Lateral vie« of skull revealing focal 
erosion and foreshortening of the right antenor 
clinoid process due to pressure from a contiguous 
calcified aneurysm of the right internal carotid 
artery The changes are similar to those shown 
m Figure 26 but the presence of calcium m the 
wall of the aneurysm contiguous to the eroded 
clinoid process facilitates an understanding of the 
mechanics of the erosion m such cases 

lesion of the sphenoid bone, such as 
chordoma, myeloma, or carcinoma 

In any discussion relating to erosion, 
decalcification, or destruction of the sella, 
definite evidence mdicatmg the relation of 
such changes to the duration of the pri- 
mary disease would be of great value A 
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Fig 4 Stereoscopic lateral roentgenograms of the skull a Images of 
the anterior chnoid processes are superimposed and therefore appear normal 
b images of anterior clinoid processes have been separated by shift of tube along 
coronal plane, diffuse decalcification of the right anterior chnoid process is 
shoira c Postero anterior view, revealing diffuse decalcification of right 
anterior cimoid process due to menmgioma of the right sphenoidal ndge 


number of years ago, while working on my 
thesis, I had the opportunity of studymg 
the seUa at necropsy in a case in which 
the duration of the primary disease was 
known So far as I know, this is the only 
such case reported m the hterature (1) 
The patient, a boy thirteen years of age, 
was accidentally shot m the head by a 22- 
cahber nfle and died thirty-seven days 
later as the result of a brain abscess The 
necropsy specimen, shown m Figure 1, 
revealed focal erosion of the posterior 
clmoid processes and erosion of the floor of 
the sella How long did it take to pro- 
duce this erosion^ Chmcal signs of m- 
creased mtracramal pressure did not de- 
velop until nme days before death I 
think from this evidence that one can con- 
ser\ ati\ cly say that, m the presence of 
increased mtracramal pressure, erosion or 


decalcification of the sella may occur within 
one month after the inception of abnormal 
pressure The ability of the roentgeno- 
grams to reveal this change is dependent 
on the type of seUa and whether or not it 
is undermined by a well pneumatized 
sphenoid smus A roentgenogram made 
after death in the case ]ust cited (Fig 1^) 
revealed early fuzziness of the contour of 
the floor of the sella, mdicatmg decalcifica- 
tion and erosion secondary to the mcreased 
mtracramal pressure The changes were 
e\udent so early m this case only because 
the sella was partially undermined by a 
pneumatized sphenoid smus which afforded 
a good contrasting density If the sphe- 
noid below the floor of the sella is not 
pneumatized — and it frequently is not m 
children before the age of twelve years ■ 
erosion of the floor may not be recogmzed 
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Fig 6 Meningioma arising from tuberculum sellae a Lateral view of sella, revealing 
osteoma at site of origin of tumor and early pressure erosion of floor of sella h Postero-antenor 
view of skull, revealing osteomatous thickening of so-called G line at site of tumor 



^ t ° Lateral view of sella, revealing osteomatous thickening of olfactory groove and tuberculum sellae 
Tilting from contiguous meningioma Note the decalcification of the floor of the sella and double contour due 
erosion h Necropsy specimen cut m sagittal plane through tumor and sella Note erosion and 
^ attachment of tumor The tumor has extended partiaUy into the sella turaca 

and produced pressure erosion of the floor of the sella 


sella and posterior clinoid processes (Fig 
7a), the mechanics of which are well shown 
in Figure Ih, which is a sagittal section 
through such a tumor and the sella 

Erosion of the posterior clinoid proc- 
esses may be the result of (1) direct pres- 
sure from a contiguous tumor, most com- 
monly a partially calcified cramopharyn- 
gioma (Fig S), (2) pressure from a dilated 
third ventricle (Fig 6), and (3) mass lesions 
of the hram \Mthout hydrocephalus which 


produce indirect pressure on the chnoid 
processes and sella (Fig 10) 

In the past it was not uncommon for 
roentgenologists to accept the presence of 
decalcification and circular expansion of the 
sella as e^'ldence of a primary intrasellar 
tumor (Fig 11) Expenence has shown, 
however, that these changes may be pro- 
duced, also, by tumors located elsewhere m 
the cranial ca\nty (Figs 12 and 13) I” 
such cases a displacement of the shadow of 
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Fig 8 Calcified craniopharyiigionia producing focal erosion of the posterior clmoid proc- 
esses and dorsum sellae 

Fig 9 Ventriculogram revealing dilated thu-d ventricle with erosion of posterior clmoid 
processes and seUa as a result of hydrocephalus due to a cerebellar tumor 
Fig 10 Astrocytoma of left temporal lobe produemg focal erosion of posterior clmoid 
processes by mass pressure without hydrocephalus 
Fig 11 Circular expansion and decalcificaUon of the sella produced by primary intrasellar 

pituitary tumor 


3- calcified pineal gland or evidence of 
Scneralized increased intracranial pressure 
provide a clue to the extrasellar loca- 
tion of the lesion Such evidence may, of 
course, be lacking, and it is therefore im- 
portant to remember that whenever the 
roentgenogram suggests an intrasellar tu- 
mor and the chmcal evidence does not 
3-gree, additional methods of locahzmg the 
lesion, such as encephalography, ventricu- 
lography, or arteriography, must be con- 
sidered 

The capacity of bone to recalcify after 
pressure on it has been relieved or an invad- 
ing tumor has been destroyed by radiation 


is well illustrated by the sella turaca and 
its related processes Roentgenologic evi- 
dence of such recalcification is important 
evidence of a favorable response to treat- 
ment (Fig 14o and b) This phenomenon 
is particularly well shown m radiosensitive 
mahgnant tumors of the sphenoid which 
invade and destroy the sella without actual 
enlargement of the pitmtary fossa (Fig 15a. 
and h) Smee the sella is not expanded, 
measurements are of no diagnostic value, 
and the significant roentgenologic signs 
are those of destruction and subsequent re- 
pair of bone 

lATien the sella has been decalcified and 



Fig 12 Circular expansion and decalcification of the sella produced by right tem- 
poral lobe tumor The changes simulate those of intrasellar tumor 
Fig 13 Circular expansion and decalcification of the sella produced by mdirect 
pressure and hydrocephalus incident to a neurofibroma of the right acoustic nerve- 
Air m ventricular system Changes simulate those of mtrasellar tumor 



Fig 14 o Secondary erosion and decalcification of the sella and posterior chnoid processes 
resultmg from pressure mcident to a glioblastoma of the pons b Recalcification of sella and 
restoration of normal contour four months after roentgen treatment to tumor 



r" ? Invasion of sphenoid bone and destruction of posterior portion of sella caused by 

rade 4 cpitnehoma of sphenoid sinus b Appearance of sella five months after radium treatment 
xote recalcificaUon and restoration of contour of sella 
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Fig 10 Chromophobe adenoma of pituitary a Dccalcification and enlargement of sella before surgical 
removal of tumor in 1935 b Rccalcification of sella six years after operation and roentgen therapy m 1941 
There is no clmical evidence of activity of tumor c Extensive decalcification and further enlargement of sella 
due to recurrence of tumor in 1940 


enlarged by pressure from an intrasellar or 
extraseUar lesion and the pressure has been 
subsequently removed by one means or 
another, the margins of the sella will 
recalcify, but the pituitary fossa will main- 
tain its abnormal size and shape (Fig 16a 
and b) A roentgenogram will always re- 
veal this evidence of antecedent disease, 
and it should not be interpreted as evidence 
of an active process In this connection, 
senal roentgenographic studies made be- 
fore, dunng, and subsequent to treatment 
are most important m the evaluation of the 
prognosis 

When an intracramal tumor recurs and 
the pressure phenomena of the ongmal 
disease are re-enacted, the seUa, which had 
recalcified foUowmg treatment of the 
lesion, will agam undergo decalcification, 
and this important evidence of recurrence 
will be readily apparent if previous roent- 
genograms are available for comparison 
(Fig 16a, h, and c) Here agam it is the 
character and density of the bony margins 
of the sella that mdicate disease, and not 
primarily any variation m size 

In summary, I would hke to emphasize 
(1) the importance of focal changes in the 
bony contour of the sella turcica and its 


related processes as an index of disease 
before any significant change in size of the 
sella occurs, (2) the value of decalcifica- 
tion and recalcification of the contour of 
the sella in foUowmg the course of mtra- 
cramal disease , (3) the fact that the circu- 
lar uniformly enlarged sella, long recogmzed 
as charactenstic of a pitmtary tumor, may 
be produced by tumors situated elsewhere 
witiun the cramal cavity, (4) the mdica- 
tions for supplementary methods of local- 
ization, such as ventriculography, encepha- 
lography, and arteriography, when the 
chmcal and roentgenologic findmgs do not 
agree 

Mayo Clinic 
Rochester Minn 
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STJMARIO 

Observaciones RoentgenolcSgicas acerca de la Erosion de la SiUa Tuica 


Parece que, en el pasado, exageraron la 
atenadn prestada al tamaflo de la silla 
turca como Indice de afecadn intracraneal 
y menospreaaron aertas alteraciones his- 
toldgicas bdsicas que la afectan, a saber 
erosidn, descalaficaadn y destrucadn 6sea 
Esas alteraaones bdsicas pueden traduarse 
por alteraciones locales o generalizadas del 
contomo de la silla o de sus apdfisis, con- 
forme al tipo y la localizacidn de las le- 
siones 

La erosidn de la silla o de sus apdfisis, se 
debe a compresidn por alguna masa con- 
tigua, pulsaadn anormal o presidn genera- 
bzada reflejada de una lesidn mds remota, 
yendo acompanada de cierta proporcidn de 
descalcificacidn localizada Obsdrvanse 
ejemplos cldsicos de verdadera descalcifi- 
caa6n en las infecaones esfenoidales graves 
y, en mayor o menor grade, en presenaa 
de memngiomas contiguos Destruccidn 
invasora real de la silla o de sus apdfisis tie- 
ne lugar en los tumores mabgnos que pue- 


den tener su ongen en los tejidos 6seos o 
invadir 4stos secundanamente por difu- 
si6n de una tumefaccidn de los tejidos 
blandos adyacentes 

Se hace hmcapie en particular en los si- 
guientes puntos (1) importancia de las 
alteraciones focales del contomo 6seo de la 
silla y de sus apdfisis como signo de enfer- 
medad antes de que ocurra la menor altera- 
ci6n sigmficativa del tamano de la siUa, 

(2) valor de la descalcificaadn y la recalci- 
ficacidn del contomo de la siUa para seguir 
la evolucibn de una afeccidn intracraneana, 

(3) el hecho de que los tumores de otras 
partes de la cavidad craneal pueden pro- 
ducir la uniforme hipertrofia circular de la 
sdla, reconocida de viejo como tlpica de tu- 
mor hipofisano, (4) importancia de los 
m^todos complementanos de examen, tales 
como ventnculografla, encefalografia y ar- 
tenografia, cuando no concuerdan los ha- 
llazgos cluucos y radiogrdficos 





Tlie Roentgen Diagnosis of Meningiomas 
of the Sphenoidal Ridge* 

EUGENE P PENDERGRASS, M D , JOHN W HOPE, M D ,» and CHARLES R PERRYMAN, M D 


IX/Teningiomas, which constitute about 
15 per cent of all brain tumors, are 
among the few intracramal neoplasms 
which lend themselves to successful surgical 
removal For this reason, any diagnostic 
assistance the roentgenologist can offer 
is of practical value The roentgenogram 
alone will not always establish the diagnosis 
of meningioma It is true that the roent- 
gen findings are often so typical that no 
other diagnosis would be logical, but 
enough atypical cases are constantly occur- 
nng to bnng out the fact that correct 
interpretation of the roentgenogram may 
depend on knowledge of the tumor itself, 
the history of the patient, and careful 
physical and neurologic examinations 
Even with all this information at hand, 
the diagnosis is not always easy There is 
need for close cooperation between the 
neurosurgeon, the neurologist, and the 
roentgenologist 

HISTOGENESIS 

That the histogenesis of memngiomas 
has long been obscure is obvious from the 
number of terms by which they have been 
known Chapter I of Cushmg and Eisen- 
hardt’s monograph on memngiomas (1) 
IS devoted to the histoncal background of 
this tumor, and in this source the following 
terms appear 

fwigus dnrae malrts (Louis, 1774) 

himetirs canceretises des meninges (Cruveilhier 

1835) 

sarcoma (Virchow, 1847) 

lumenrs fibro-plastiques mtra-crdmeiines (Lebert, 
1849) 

psammoma (Virchow, 1850) 
epithelioma (Meyer, 1859) 
endothelioma (Golgi, 1869) 
arachnoid fibroblastoma (Mallory^, 1920) 
meningioma (Cushing, 1922) 
meningeal fibroblastoma (Penfield, 1927) 


At first these tumors were thought to 
arise from the dura mater Virchow called 
them sarcomas, but later adopted the 
term psammoma or sand tumor, because 
of the number of small concretions found 
within them As they sometimes resem- 
bled epithehal cancer, the term epithehoma 
came into use Later, epithehoma was 
replaced by endothehoma, since the term 
endothehum was employed to designate 
membranes of mesodermal origin hmng 
body cavities, and the meshwork of the 
memnges was regarded as such a mem- 
brane Mallory called the tumors arach- 
noid fibroblastomas because he thought 
they were made up of undifferentiated 
potential fibroblasts Cushmg arbitrarily 
coined the word memngioma as a non- 
specific designation The two terms fibro- 
blastoma and memngioma are stiff used, 
but of the two, memngioma seems to be the 
more widely accepted 

The identity of these tumors would be 
more obvious if the membrane from which 
they anse were knowm The arachnoid 
viffi are contmuations of the arachnoid 
mesh mto the lateral waffs of the great 
dural sinuses The arachnoid cells at the 
tips of the nlh, directly below the vascular 
endothehum, are usually several layers in 
thickness, so that cellular caps over the 
villi are formed (2) The cells makmg up 
these villous caps resemble those found in 
memngiomas, and it is because of this 
stnkmg similanty that memngiomas are 
thought to arise from the arachnoid (1, 3, 
4) Further substantiation of this origin 
is found m the fact that memngiomas most 
frequently occur along the course of the 
dural venous sinuses As part of the 
normal aging process, these arachnoidal 
vilh become greatly enlarged, thickened. 


* From the Department of Radiology, Hospital of the University of Pennsylvania, Philadelphia, Penna 
PtMented at the Thirty fourth Annual MeeUng of the Radiological Society of North Ainenca, San Francisco 
Galif , Dec 5-10 1948 

* Trainee National Cancer Institute 
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and even calafied, and are then knovra as 
pacchionian granulations (3) The roent- 
genologist IS well aware of the areas of 
rarefaetion or of inereased density appear- 
ing m the inner table of the skull at the 
vertex and in the frontal and parietal re- 
gions due to these pacchionian granulations 

( 5 ) 

Assuming that meningiomas arise from 
the arachnoid, them identity would be 
better understood if the histogenesis of the 
arachnoid were known In 1926, Anens 
Kappers (6), on the basis of histologic 
study, wrote as follows “The most 
probable relation seems to be that the 
pmmtive leptomemnx is independent in its 
origin from that of the dural membrane, 
and that the real dura develops from the 
mesenchymatous blastema immediately 
surrounding the leptomemnx, ^ e , from the 
penmemngeal tissue but not from the 
endosteum of the vertebrae from which 
only the so-called external or periosteal 
lamella arises ’’ 

Later in 1926, Harvey and Burr (7) 
demonstrated by experimental transplants 
in Amblystoma punctatum that the pnmor- 
dium of the leptomemnx is denved from 
the ectodermal neural crest, and that of 
the pachymeninx from the mesenchyme 
These experiments were confirmed in the 
ehick and pig embryo 

In 1933 Harvey, Burr, and Van Cam- 
penhout (8) presented further experimental 
work in which they used chonoallantoK^/ 
grafts of the nervous system of the chick 
They showed that transplants of the neural 
tube YYith the neural crest possess a char- 
acteristic cellular membrane on the outer 
surface of the neural tube, whereas trans- 
plants without the neural crest showed a 
complete absence of this cellular layer 
They also selectively stamed the neural 
crest mth Nile blue suhate and found Nile 
blue-stamed cells surrounding the un- 
stained nervous system, with snmlarly 
unstained mesenchyme surrounding the 
whole These experiments further con- 
firmed their original thesis that in the 
development of the memnges the pnmor- 
dium of the leptomemnx is denved from 


the neural crest and that of the pachy- 
memnx from the mesenchyme 

In this same year Leary and Edwards 
(9), in a study of subdural hemorrhages, 
noted the great differences between the 
functions and reactions of the arachnoid 
and the dura These differences led them 
to take scrapmgs of the pencardial and 
pentoneal cavities and to compare the 
sheets of cells obtained with scrapings from 
the arachnoid and the dura They con- 
cluded that the dura is Imed with fibro- 
blastic tissue and that the arachnoid is 
covered with cells which do not appear to 
be mesothehal, but are probably of ecto- 
dermal origin 

In 1935 Globus (10) presented another 
concept, namely, that all three of the 
memnges arise from a mesenchymal tissue 
which fills the space between the skin and 
the neuroectoderm, he referred to this as 
skeleto-neural intertissue This mesen- 
chymal tissue then sphts mto two parts, 
an internal and an external The mternal 
part becomes the pia and the arachnoid, 
and the external part the dura and the 
penosteum Globus was of the opimon 
that memngiomas anse from this pnnutive 
mesenchymal tissue, and that, in this 
manner, they may acquire the character 
of any- -of the component layers of the 
memnges He regarded them as com- 
pound tumors m which either the parenchy- 
matous, epithehoid element, or the fibro- 
blastic, stromal element may predommate 
In 1944 Globus (11) still held to this con- 
cept 

Whether these tumors anse from neuro- 
ectoderm or frbm mesenchyme is still an 
unsettled question, which it is not the aim 
of this discussion to resolve The matter 
has been presented solely to emphasize to 
the roentgenologist that the histogenesis of 
this tumor is still undeternuned 

GROSS AND MICROSCOPIC PATHOLOGY 

Grossly, the tumors are of two forms 
massive or global and so-called meningi^^f^ 
en plagtie The massive or global form is 
not hkely to produce severe hyperostosis 
of the overlying bone, but usually invagi- 
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Table I The Nine Major Histologic Types of 
Meningioma (Cushing and Eiseniiardt) 

Type I Non rcticulm- or collagen-forming meningo 
thelial tumors 

Var 1 Cells evenly distnbuted m sheets 
Var 2 Cells m alveolar arrangement 
Var 3 Spindle cells fn interlacing bundles 
Var 4 Combination of vanants 1, 2 and 3 
Type II Menmgothelial tumors of u horl pattern with 
tendency to form rcticulm or collagen 
Var 1 ^^a^ously distnbuted spindle, round, and 
polyhedral cells 

Var 2 Combination of T 3 rpe I, var 1 or 2, with 
%\ horls 

Var 3 Uniform small whorls 
Var 4 Compact psammoma bodies 
Type III Reticulin- or collagen-forming fibroblastic 
tumors of benign type 
Var 1 Fibnls scanty 
Var 2 Fibnls abundant 
Var 3 Marked fibrosis 

Type IV Reticulm-forming angioblastic tumors 
Var 1 Incompletely differentiated, with mitoses 
Var 2 Transitional between meiungothehal tsrpe 
and angioblastoma 

Var 3 Angioblastoma (capillary or cellular) 

Type V Non reticulin- or collagen-forming epithelioid 
tumors 

Var 1 Cells m columnar arrangement 
Var 2 Roussy, Comil, and Oberlmg type 
Type VI Reticulin- or collagen-forming fibroblastic 
tumors of malignant type (sarcomatous merungio- 
mas) 

Var 1 Spindle-cell type 
Var 2 Round-cell type 
Type VII Osteoblastic meningiomas 
Type VIII Chondroblastic menmgiomas 
Var 1 Chondroma 
Var 2 Osteochondroma 
Type IX Lipoblastic meningiomas 

nates the pia into the brain, and may be- 
come completely buried The flat spread- 
ing carpet of tumor called mentngwma en 
plaque is sessile, has a hrmted thickness, 
and grows along the plane of the memnges 
It is this flat form which usually produces 
a severe degree of hyperostosis 

Cushing and Eisenhardt (1) have pre- 
sented a comprehensive histological classi- 
fication in which all memngiomas are 
sub-divided into mne major types with 
several vanants imder each of these types 
These they have arranged in the order of 
their numencal frequency, with the most 
common tjrpe heading the hst Cushing 
and Eisenhardt stressed the pomt that over 
the course of years these tumors rarely, 
if ever, tend to alter in type This classi- 
fication IS presented (Table I) because it 
has been adopted by the Department of 
Neuropathology, Umversity of Pennsyl- 
vama 

It IS appropnate that the question of the 


degree of malignancy be discussed at this 
point Cushmg and Eisenhardt (1) stated 
that the great majonty of memngiomas are 
relatively bemgn lesions usually hrmted 
internally by the pia, and externally by 
the galea aponeurotica In 1935 Globus 

(10) and in 1944 Globus, Levm, and Sheps 

(11) stated that m a number of cases 
memngiomas invaded the brain tissue by 
way of the pial blood vessels In 1942 
Turner, Craig, and Kemohan (12) con- 
cluded that about 10 per cent of the mtra- 
cramal memngiomas of their senes were 
microscopically mahgnant when judged 
by the type of cell, the architecture of the 
tissue, and the presence of giant-cell forms 
and rmtotic figures In 1944, Globus, 
Levin, and Sheps (11) concluded that a 
httle less than 10 per cent of the tumors 
m their senes were mahgnant The mahg- 
nant feature in all of these was local inva- 
sion rather than distant metastases This 
local invasiveness seems to substantiate 
Globus’ observation that memngiomas 
penetrate the pial bamer 

Memngiomas rarely give nse to distant 
metastases Cushmg and Eisenhardt (1) 
reported one case, and a case has been 
recorded by Globus, Levin, and Sheps (11) 
Haymaker (13), m 1948, reviewed the 
hterature and found five examples of dis- 
tant metastasis from a pnmary memn- 
gioma In our senes. Case 17 gave nse to 
pulmonary metastases 

This whole question of the degree of 
malignancy is largely acadermc, for over the 
years it has been demonstrated that post- 
operative results are usually good if a 
successful surgical removal of all the visible 
tumor has been performed 

BONY CHANGES PRODUCED BY MENINGIOMAS 

Memngiomas are capable of causing 
erosion, absorption, hyperostosis, or ebuma- 
tion of bone, either through actual infil- 
tration of the haversian canals or by the 
reactive hypererma they provoke (14) 
Cushmg and Eisenhardt have shown these 
bony changes diagrammatically in Figure 
10 (page 21) of their book on “Memngio- 
mas” (1) The radiologist who is inter- 
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ested in this problem should famihanze 
lumself wth this diagram These authors 
descnbed eight vaneties of bone involve- 
ment, which have been summanzed in our 
Table II 

Table II Eight Varieties of Bone Involvement 
Produced by Meningiomas 

1 Increased vascularity of bone 

2 Thinnmg of the bone by pressure absorption 

3 Enostosis projecting into the substance of the 

tumor AMth no visible thickening of the outer 
table. 

4 Thickening of both tables producing a palpable 

and visible swelling on the scalp 

5 Dense ebuniation of the outer table 

6 Hyperostosis with \ertical stnations 

7 Hyperostosis w ith an extracranial pancake of 

tumor lying betueen the hyperostosis and the 
galea 

8 Hyperostosis in which the central core of the 

hyperostosis is completely destroyed by the 
tumor 

Sometimes the hyperostosis contains 
tumor cells, but sometimes it does not 
This would seem to indicate that the bone 
thickemng is probably due to the mcreased 
vasculanty, with tumor invasion a second- 
ary occurrence which may or may not 
take place (Fig 1) 

Cushing (15), in 1922, stated that there 
was a tendency for the memngioma cells 
to work through the vascular spaces m the 
dura and finally reach the canalicular 
spaces of the bone, but not to infiltrate, 
m the sense of mahgnant-cell infiltration 
The cells then stimulate osteoblastic pro- 
liferation around their nests, giving the 
appearance of spicules 
Phemister (16) beheves that the new 
bone IS reactive in nature and is an integral 
part of the tumor Kolodny (17) beheves 
that the hyperostosis is the result of an 
early, slow, and progressive dilatation of 
the blood vessels in the cranial bones over- 
lymg the memngioma, and that infiltration 
(not penetration) by the tumor subse- 
quently takes place and leads to bone 
destruction 

Rowbotham (18), discussing the arcula- 
tion of memngiomas and its relation to the 
hyperostosis, states that the blood supply 
IS out of proportion to the size of the tumor 
The artenal supply from the dura, vnth 
secondar)'- commumcations -with the pial 
vessels, evtends to the tumor capsule 



Fig 2 Three divisions of the sphenoidal ndge that 
give nse to symptomatically distinguishable menin- 
giomas (From Cushing and Eisenhardt, Meningio- 
mas Their Classification, Regional Behaviour, Life 
History, and Surgical End Results, p 298 Courtesy 
of Charles C Thomas ) 

The primitive vessels do not have any 
s)Tnpathetic vasoconstnetor control There 
are sinusoids and abnormal commumca- 
tions between the artenes and vems which 
produce a bed of low endovascular resist- 
ance Any excess of blood finds its way 
through the tumor, due to the absence of 
artenolar and capillary resistance There 
are important communications between 
the dmal veins and those of the diploe m 
the memngeal grooves and in the many pits 
seen in the inner table of the skull These 
channels dilate and are responsible for the 
changes seen m the roentgenograms 

Rowbotham (IS) recogmzes five types of 
bone change (1) the diffuse tumorous 
hyperostoses of the vault, (2) the diffuse 
hyperostosis of the base, (3) osteoclastic 
hyperostosis, (4) nodal enostosis, (5) 
diffuse non-tumorous hyperostosis 

Not only are there changes in the adja- 
cent bone, but sometimes calafication 
takes place withm the tumor itself The 
nucroscopic manifestations of this calci- 
fication are spoken of as psammoma bodies 
Globus (10) believes that psammoma 
bodies are nothing but vascular buds 
ending bhndly, thus blocking free circula- 
tion of the enclosed blood The result is 
that the stagnant blood, as well as the 
enclosing vascular wall, undergoes degen- 
eration, hyahmzation, and calcification 
These changes, either inthin the tumor or 
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Table III Point of Origin of 295 Intracranial Meningiomas (Cushing and Eiseniiardt) 


Meningiomas of the Vault (131 cases) 

A Parasagittal (65 cases) 

1 Non-hyperostosing (global) (51 cases) 

2 Hyperostosing (en plaque) (14 cases) 
B Lateral (64 cases) 

1 Precoronal (5 cases) 

2 

3 

4 
6 
6 
7 


Coronal (17 cases) 
Postcorortal (7 cases) 
Pararolandic (9 cases) 
Parietal (12 cases) 
Temporal (4 cases) 
Occipital (0 case) 


II 


C Pentorcular (12 cases) 
Meningiomas of the Base (110 cases) 
A Sphenoidal ndge (53 cases) 

1 Inner third (13 cases) 

2 Middle third (11 cases) 

3 Outer tlurd (29 cases) 

(a) Global (13 cases) 

(b) En plaque (16 cases) 


III 


IV 


22 % 

18 4% 


4% 

18% 


44 4% 


37 3% 


B 

Olfactory groove (29 cases) 

9 8% 


C 

Suprasellar (28 cases) 

9 4% 

7 8% 

Posterior Fossa Meningiomas (23 cases) 


A 

Cerebellar (15 cases) 

5 1% 


B 

Cerebellopontile angle (7 cases) 

2 4% 


C 

Basilar groove (1 case) 

0 3% 

10 5% 

Miscellaneous (31 cases) 

A 

Infratemporal (8 cases) 

2 7% 


B 

Tumors of the falx (7 cases) 

2 4% 


C 

Without dural attachment (6 cases) 

2 1% 


D 

Cavum mecklii (5 cases) 

1 8% 


E 

Multiple (2 cases) 

0 6% 


F 

Combined with neurinomas (2 cases) 

0 6% 


G 

Intraorbital (1 case) 

0 3% 



in the adjacent bone, produce the charac- 
tenstic roentgen findings on which a diagno- 
sis IS so often made Grant (19) reported 
a senes of 149 intracramal meningiomas 
and stated that the diagnosis was sug- 
gested on the flat x-ray Aims m 81 of the 
cases In another 20 cases the presence of 
a mass was defimte on the basis of the 
pineal shift In the 48 cases which were 
ongmaUy reported as negative, restudy of 
the roentgenograms, after the position of 
the tumor was known, showed suggestively 
positive findings in 14 "^flien ventnculog- 
raphy, encephalography, or artenography 
IS resorted to, the percentage of positive 
diagnoses is still higher 

POSITION OF the tumor 

Memngiomas tend to grow m a defimte 
regional distnbution They can be 
broadly divided into tumors of the vault 
and tumors of the base Cushmg and 
Eisenhardt (1) have gone into great detail 
m describing the exact position and point 
of origin of each intracramal memngioma 
in theu senes of 295 Table III is a sum- 


mary of their 295 cases arranged in the 
relative frequency with which they appear 
in certam locations, expressed m percent- 
ages From this table one can see at a 
glance where memngiomas tend to occur 
most frequently A knowledge of where 
these tumors arise should aid the roent- 
genologist in amving at a diagnosis, and it 
is for this reason that Table III has been 
prepared and included 

SPHENOIDAL RIDGE MENINGIOMAS 

In this presentation memngiomas of the 
sphenoidal ndge only will be discussed 

From Jan 1, 1930, to Jan 1, 1949, a 
total of 1,802 brain tumors have been ven- 
fied in the Neurosurgical Chmes of the 
Umversity and Postgraduate Hospitals 
of the Umversity of Pennsylvama Of 
this number, 288 (15 9 per cent) have been 
memngiomas, and of this group, 41 (14 5 
per cent) were memngiomas of the sphe- 
noidal ndge This agrees qmte closely 
with Cushing and Eisenhardt’s 18 per 
cent shown in Table III 

The sphenopanetal sinus runs along the 
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sphenoidal ndge, and meningiomas of this 
region probably anse from the cells cap- 
ping the arachnoid vilh which project into 
this sinus Cushing and Eisenhardt (1) 
divide meningiomas ansmg from the sphe- 
noidal ndge into three groups (1) deep, 
mner or clmoidal, (2) middle or alar, 
(3) outer or pterional The pterional 
group IS further subduuded into ghbal — 
non-hyperostosmg lesions — and en plaque — 
hyperostosmg lesions (Fig 2) 

Grant (19), who operated on themajonty 
of the 41 cases m our senes, does not beheve 
that it is always possible to determine 
the tumor’s exact point of ongm even with 
careful exammation of the preoperative 
roentgenograms and pamsta^ng perusal 
of the operative notes Because of this, 
we have not attempted to divide our 41 
cases into subgroups, but have simply pre- 
sented them m the chronological order of 
their adrmssion to the Hospital (pp 690- 
706) 

Of the 41 patients in our senes, 28 were 
females and 13 were males One of the 
females was colored The average age at 
the time of operation was forty years, with 
the yoimgest patient only three months 
of age and the oldest sixty-two years 

Symptoms The average duration of 
symptoms m our 41 cases was three years 
before admission to the hospital One 
patient went for twenty years with a 
swellmg of the temporal region before 
the underlying menmgpoma en plaque was 
successfully removed, another went for 
fifteen years with a umlateral exophthalmos 
before the tumor was extirpated 

The symptoms produced by the deep, 
mner or clmoidal group are a umlateral 
failure of vision associated with a primary 
optic atrophy which may progress to near- 
bhndness before the other eye becomes 
involved On exammation of the visual 
fields, a nasal hemianopsia m the ipsilateral 
eye is found A unilateral exophthalmos 
may develop if the lesion is large enough 
If the tumor mvolves the pitmtary fossa, 
there may be polynna, polydipsia, and 
adiposity The tumors may also affect 
the carotid artery, the anterior and rmddle 


Table IV Chief Si'mptoms akd Signs Exhibited 
B\ THE 41 Patients of our Series 


Cases 


Unilateral exophthalmos 
Unilateral visual disturbances not ad- 
vanced to the stage of blindness 
Headache 

Unilateral swelling of the temporal region 
Diplopia 

Bilateral papilledema 
Visual field changes 
Optic atrophy 

Unilateral facial nerve weakness 
Unilateral blindness 

Diminished comeal reflex on the side of 
the lesion 

Undateral swelling of eyelids 
Umlateral diminished sense of smell 
Unilateral papilledema 
Ptosis of upper eyelid 
Loss of equihbnum 


22 (63 6%) 

20 (48 8%) 
14 (34 t%) 
11 (26 8%) 
10 (24 4%) 
10 (24 4%) 
9 (22 0%) 
9 (22 0%) 
7 (17 0% 

6 (l2 2%) 

6 (12 2 %) 
4 9 8%) 

4 (9 8% 

4 (9 8%) 

2 (4 9%) 

2 (4 9%) 


cerebral arteries, and the adjacent dural 
sinuses 

The middle or alar group is often asymp- 
tomatic for a long time, and choked disks, 
more advanced on the side of the lesion, 
develop before any locahzmg signs appear 
Often the first locahzmg sign is a contra- 
lateral homonymous hermanopsia, usually 
more advanced in the eye on the side of the 
lesion The tumor may grow large enough 
to cause a unilateral or even a bilateral 
anosmia 

The outer or ptenonal group, as stated 
above, may be divided into en plaque and 
global types The en plaque tumors pro- 
voke a hyperostosis of the greater and 
lesser wings of the sphenoid, and the global 
lesions expand withm the crotch of the 
sylvian fissure and slowly push the frontal 
and temporal lobes apart in a cortical 
region which is comparatively silent The 
typical en plaque lesion occurs m women 
of middle age who for about ten years have 
observed a slowly increasing unilateral 
exophthalmos with ultimate impairment 
of vision and a palpable swelhng in the 
temporal region Examination reveals 
edema of the eyehds, proptosis, and a down- 
ward displacement of the eye 

The global lesions, because they often 
grow to great size before bemg recogmzed, 
cause symptoms of increased intracranial 
pressure, such as headache, dimness of 
vision, and generahzed convulsions Ex- 
amination shows bilaterally choked disks 



682 


Eugene P Pendergrass, John W Hope, Charles R Perryman November 1949 


f'ronial cr«*st 

Cfibritorm plahe Forai^ien caecujm ' 

BlEmordal spvr\e ' _ Crisfca galli 

D elhmoi-claT. 


Oliva. Ty emin.ence^^,.j^ 
Oplic f-or'amerx 

DorsiLTn 
sella© 

SpVieno- 
■fT'ontal 
iu-tu-Te, 

Antei-xoir 
clxnoid- 
process. 

Forameiri 
•rotu.n (3iin^ 



Foir amen 
ova-le — 

Fo vame in 

Spuo.o'Svn 

Forameti 
laceruiTi 

Inter ixal 
auditoi~y 
meatiis- 

groove 
LamJjdoid Suhu 

Xn.t.©m.aX occxpitaX cT“©st' 


Conona.! 

'Su.tu.re 

SoKenopaneta 
Sixtut-ire 

Squ.a.mosal 
Su.tu.re 

SpHeno- 
•sqarrtosa-L 
Su.tu,re 


rj Caret icL 


Condyloid canal 


X 


' CL^-*--^^^^ypopLossal canal 

TniernaX occipita.1 protuEeranCP 


Fig 3 The ental surface of the base of the skull (from crawi; ?w/rrna) (From Pancoast Pender- 
grass and SchaeSer The Head and Neck in Roentgen Diagnosis Courtesy of Charles C Thomas ) 


With secondary optic atrophy Exophthal- 
mos IS not common with this t 3 'pe of lesion 
Table IV gives the chief sjrmptoms and 
signs mamfested by the 41 patients in our 
senes Umlateral exophthalmos and vis- 
ual disturbances are the most frequent 
finchngs, and one should always keep m 
mmd the possibihty of a sphenoidal ndge 
memngioma when examimng a patient 
with these sjTnptoms 

Roentgenologic Diagnosis In our senes 
of 41 cases, the correct diagnosis was estab- 
lished on 20 patients by a routine roentgen 
examination of the skull In another 5 pa- 
tients, routine skull examination showed 


exndence of a parasellar mass lesion, which, 
when operated upon, proved to be a sphe- 
noidal ndge memngioma Vhth the use 
of air studies, another 10 patients showed 
exndence of a parasellar mass lesion 
Thus, from plam roentgen studies of the 
skull and air studies, the correct diagnosis 
was made on 35 of the 41 patients (85 4 per 
cent) 

Before descnbing the roentgenologic 
manifestations of this tumor, an anatomical 
landmark seen m the base (Hirtz) Yiew of 
the skull wiU be discussed A picture of 
the mtemal base of the skull (Fig 3) is 
included as an aid in vtsuahzing the shad- 
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Fig 4 Base view of a dry skull 

A The arrow points to the curvilinear shadow the identity of which we are estabhshing The wire is fitted 
closely around the anterior clinoid and posterior free edge of the lesser ving and extends to pterion 

B A second s\ ire has been fitted under the lesser wing at the sphenofrontal suture and extends from the lateral 
border of the superior orbital fissure to ptenon In this illustration a small crossivire is superimposed on the 
wire hugging the posterior free edge of the lesser wing and this point is where the lesser wing merges with the 
greater wmg (see Fig 3) 


ows seen m the roentgenogram The 
curvihnear shadow seen on both sides, 
between the anterior and nuddle fossae 
(Fig 4A), has at times been described as 
representmg the lesser wmg of the sphenoid 
In order to establish the identity of this 
shadow, a wire was fitted as closely as 
possible to the posterior free edge of the 
antenor chnoid and lesser wmg of the 
sphenoid and earned beyond the junction 
of the lesser and greater wings to the 
ptenon It is obvious (Fig 4A) that the 
curvilmear shadow m question is m no way 
superimposed on the lesser wmg of the 
sphenoid A second wire was then fitted 
under the lesser vnng, at the sphenofrontal 
suture, extending from the lateral border of 
the supenor orbital fissure to the ptenon 
It can be seen (Fig 4B) that the cuimhnear 


shadow IS supenmposed on the second -wire 
There were also cut numerous sections 
from the sphenoidal ndge in order to xns- 
uahze an interruption of the curvihnear 
shadow These are not illustrated, but it 
has been concluded that the shadow seen 
on the roentgenogram represents the an- 
tenor-supenor surface of the greater ivmg 
of the sphenoid in the region of the spheno- 
frontal suture 

The roentgen signs of a memngioma of 
the inner third are hyperostosis or increased 
density of the ipsilateral antenor chnoid, 
the optic canal, and inner portion of the 
lesser wmg of the sphenoid, seen best m the 
postero-antenor and optic canal view 
(Fig 5) Occasionally, the mcreased den- 
sity of the hyperostosis can be seen m the 
Hirtz and lateral stereoscopic projections 
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Fig 5 Case 16 A 32 year-old white female developed a rhinoirhea and had a growth removed from her right 
nostril on two different occasions Subsequently frontal sinusitis developed and on opemng the frontal sinus a 
groudh was seen coming through the posterior wall of the sinus Eight months after the onset of her symptom 
she i\as referred to the Hospital of the University of Pennsylvania and for the first time roentgenograms nere 
taken A diagnosis of a meningioma of the right sphenoidal ridge was made u u li 

A Postero ant erior view showing a 2 X 2 cm area of calcification in the region of the lesser wing of the sphenoi 
on the right side (arrows ), the right ethmoid and frontal sinus are clouded , 

B Right lateial view show rg the calcification lying over the planum sphenoidale and sella turcica (arrows; 
The anterior clinoid processes blunted and the dorsum sellae is eroded There is also considerable scallope 
thickening of the inner table oi the right frontal bone ^ 

C Base view showing thickening of the right frontal maxillary and ethmoid sinuses and an area of increaseu 
density at ptenon (arrows) Note how the curvilinear shadow described in Fig 4 is missing on the right side 
D Photograph of the resected tumor and part of the sphenoidal ridge (Courtesy of Armed Forces Institute 
of Pathology Accession Number 218242-6 ) 


Quite frequently it has been found that sis better than similar roentgenograms of 
lateral stereoscopic roentgenograms of the the ipsilateral side (Figs 6, 7, and 8) If 
contralateral side will show the hyperosto- bone erosion is present, one must be careful 



Vol o3 


IvIeningiomas of the Sphenoidal Ridge 


685 



Fig 6 Case 32 A 42-year-old iihite female had a draining right ear for thirty seven years and a failure of 
vision and diplopia for three months Examination showed bilateral papilledema \Mth 3 diopters choking on 
the right and 1 diopter on the left, left central facial weakness increased deep reflexes on left, questionable left 
hemiparesis, and definite torpor and mental deficiency Roentgenograms were interpreted as negative except 
for a sclerotic nght mastoid A plunge for a suspected abscess on the right side was done, but no abscess was 
found The patient suddenly expired the night before a contemplated craniotomy 
A Postero anterior view In retrospect some increased density of the nght greater and lesser wings of the 
sphenoid is discernible This was missed onginally and shows the importance of evaluating slight differences 
in density seen through the orbits B Occipital view showing a sclerotic nght mastoid C (below ) Base 
view showmg nothing abnormal 


to exclude a normal vanant, an aneurysm, 
or a glioma (Fig 9) If the lesion cannot 
be demonstrated by changes in the bone or 
conventional roentgenograms, it can be 
demonstrated readily by encephalography, 
ventnculo-encephalography, or ventricu- 
lography (Fig 10) 

The middle ndge tumors may show 
hyperostosis or bone absorption of the 
lesser and greater wings of the sphenoid 
A non-Bucky frontal sinus view to show 
changes in the sphenoidal ndges seen 
through the orbits (Figs 11, 12, and 13) is 
extremely valuable If bone absorption of 
the ndge is present, one should be careful 
to exclude the normal vanant of a ndge 
With either decreased density or one that 
has a dehiscence-hke appearance 

The ptenonal en pl<iqne sphenoidal ndge 
tumors produce very pronounced hyperos- 
tosis of the greater and lesser wings of the 
sphenoid, and in some instances of the 
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Tig ! Case 32 shown also in Fig 6 
A Right lateral view shoii mg nothmg abnormal 

B Left lateral view shoiimg a very defimte increased density above the planum sphenoidale nhich m stereo 
projects along the right sphenoidal ridge (arrow ) This was missed, or at least not evaluated because all the 
attention was drawn to the right lateral view This demonstrates the lesion showing up on the roentgenogram of 
the contralateral side 


w 
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Fig 8 Case 32 shown also m Figs 6 and 7 
A Autopsy specimen showing the tumor embedded in the right temporal lobe 
B Autopsy specimen show mg the tumor bed between the frontal and temporal lobes 

orbital plate of the frontal, the squamosal region In the postero-antenor roentgeno- 
portion of the temporal, and the pterional grams, with the shadows of the greater and 
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Fig 9 Case 15 A 25 year-old white male with a five year history of left frontal smusitis and edema of left 
ejehds Two months prior to admission he noticed a left sided exophthalmos blumng of vision of his left eye, 
and left sided supraorbital pain Operation revealed a sphenoidal ndge menmgioma on the left side 
A Frontal sinus view showing slight erosion of the lesser wing of the sphenoid on the left side (arrow ) 

3 Left lateral view show ing an enlarged hypophyseal fossa which measured 16 mm in anteroposterior diameter 
and 16 mm itv depth 



Fig 10 Case 23 A 62-ycar-old white male had 
loss of equilibnum nausea, loss of memory, and 
headache of five weeks duration Exammation showed 
bilateral papilledema which was more pronounced on 
the right positive Romberg w ith fall to the right, slight 
left facial paralysis and electro enccphalographic 
changes indicative of a lesion m the right frontal lobe 


lesser wings of the sphenoid projected mto 
the orbit, then ebumated appearance as 
compared with the opposite side is pathog- 
nomomc (Fig 14) One can also recogmze 
the unique ebumated changes in the lateral 
stereoscopic views, particularly in the 
region of ptenon (Fig 15) This type of 
lesion IS to be differentiated from leontiasis 
ossea and osteitis deformans (Fig 16) 
Bemgn osteomas seldom cross suture lines, 
whereas it is rare to have a meningioma 
confined to a smgle bone in the ptenonal 
region 

The ptenonal global tumors produce in- 
creased vaisculanty — multiple vascular 
grooves — in the ptenonal region (Figs 17 
and IS) These are best seen in lateral 
stereoscopic roentgenograms In the lar- 
ger global tumors, the pituitary fossa may 
be so deformed, that one may suspect that 
the lesion has either ansen within or about 
the fossa (Fig 19) 


A routine roentgenogram of the skull showed nothing 
abnormal A postero anterior ventriculogram showed 
failure of the right lateral ventricle to fill and displace- 
ment of the left lateral and third ventricles to the left 
In the lateral view (not shown) the posterior portion 
of the third ventricle was not filled At operation a 
sphenoidal ndge menmgioma on the right side ivas 
removed 
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Fig 11 Case 11 A 48-year-old white male, tuenty months before admission to the hospital, experienced 
a severe pam m the right frontal region Five months later he began to have generalized convulsions and shortly 
before admission he had an attack m which his left hand began to shake prior to loss of consciousness Exarai 
nation showed a slight tremor of hands, slight bilateral exophthalmos, and impaired olfactory sense on the right 
At operation a large sphenoidal ndge meningioma was removed from the right side 

A Postero anterior view show mg an increased density of the entire right sphenoidal ridge, most pronounced 
m the outer third (arrows) 

B Right lateral view showing an increased density of the right sphenoidal ndge (arrows) 


One of our cases (Case 28) produced con- 
siderable erosion of the lateral wall of the 
orbit, the adjacent frontal bone, the greater 
wing of the sphenoid bone and, to a lesser 
extent, the lesser wing of the sphenoid 
bone Perpendicular spicules of bone ra- 
diated into the soft-tissue mass projecting 
out from the frontal bone The whole 
picture was that of an osteogenic sarcoma, 
and yet the pathological diagnosis was a 
memngioma Type III, variant 4 (Fig 20) 
Postoperative Survival Two patients 
died preoperatively and 1 of immediate 
postoperative comphcations One patient 
died withm two weeks from bronchopneu- 
monia, and 1 withm two months from pul- 
monary comphcations Three died within 
about SIX months as a result of continued 
growth of the tumor, 2 between three and 
SIX years, and 1 after fourteen years One 
died of a cerebrovascular acadent at ap- 
proximately twelve years One died at 
about eight months, cause unknown On 
2 patients there was inadequate follow-up 
The remaimng 26 patients are ahve for 
eighteen years to less than a year for those 
operated on in 1948 Certainly the prog- 


nosis of this tumor is good, and as the 
diagnosis can be made in 85 per cent of the 
cases by the radiologist, it behooves us all 
to know the roentgen findmgs of this most 
interestmg tumor 

SUMMARY 

A review of 41 verified sphenoidal ndge 
memngiomas shows that the diagnosis was 
correctly estabhshed by roentgen findmgs 
in 35 of the cases (85 4 per cent) Follow- 
ing complete surgical removal, a good prog- 
nosis can be offered these patients The 
patients in this senes averaged three years 
after the onset of symptoms before reaching 
the hospital This long delay should be 
avoided, if possible, because the earher 
lesions are more easily resected 

This discussion has been presented to 
acquaint radiologists and others who might 
be interested in the charactenstic symptom- 
atology and roentgen findmgs of this 
tumor A umlateral exophthalmos, visual 
disturbances, and a swelhng m the temporal 
region should always bnng to nund the 
possibility of a sphenoidal ndge memn- 
gioma When this charactenstic symptom- 





Vol.63 


Meningiomas of the Sphenoidal Ridge 


689 


A 



Fig 12 Case 11 shown also m Fig 11 

A Non Bucky frontal sinus new showing the density of the outer third of the 
right sphenoidal ridge 

B View of the optic foramina show ing an increased density of the wall on the 
right side 


atology IS assoaated with hyperostosis noid, a positive diagnosis can usually be 
of the lesser or greater wings of the sphe- made 
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Fig 13 Case 11, shown also m Figs 11 and 12 

A Postero antenor encephalogram showing displacement of both lateral and third ventricles to the left the 
left lateral ventricle is slightly enlarged The anterior half of the right lateral ventricle is encroached on b> a mass 
on the right side 

B Lateral encephalogram showing encroachment from below on the anterior horn of the right ventricle 


CASE HISTORIES 


Case 1 M A , age 3G, white female, admitted 
6-30-30 

Chronology of Symptoms Impaired vision of 
nght eje in 1927 In 1929, vision of left eye also 
became impaired and headache began in v erte\ and 
panetal regions Vertigo for five months pnor to 
admission 

Physical and Neurologic Findings Bitemporal 
hemianopsia, wax) pallor of both disks Poor 
vnsion, worse on nght side Spnal fluid pressure 
300 mm of water 

Roentgen Findings Slight thinmng of the dorsum 
sellae Sella turaca top-normal in size Antenor- 
postenor measurement 12 mm , depth 8 mm Ex- 
amination suggestiv e of pituitary tumor 

Ventriculography and Encephalography Not 
done 

Preoperative Diagnosis Suprasellar lesion such as 
a craniopharyngioma or suprasellar memngioma 
Operative Procedure (7-7-30) Transfrontal crani- 
otomy on nght side, with exposure and partial 
removal of nght sided sphenoidal ndge meningioma 
On 8 2 50, a second operation with remov al of more 
of the tumor 

Postoperative Course Stormy , but patient finally 
discharged on 9-4-30 

Pathologic Findings Tumor removed piecemeal 
Meningioma Tv pe II, v anant 1 

Survival Period Eighteen years Living and 
well 3-12 48 but completely bhnd 

Case 2 MB, age 3G, white male, admitted 
2 lG-31 


Chronology of Symptoms Double vision first 
nobced in August 1930, and nght pupil became 
larger than left Onset of nght frontal headaches m 
December 1930, more severe in recumbent position 
Three weeks pnor to admission, the nght eyelid 
began to droop, two weeks before admission it was 
completely drooped 

Physical and Neurologic Findings Ptosis of nght 
eyelid Right pupil is larger than left and does not 
react to light and accommodahon Right eye can 
only be moved upward Left homonymous hemi- 
anopsia 

Roentgen Findings Pitmtary fossa top-normal in 
size Antenor-postenor measurement 12 mm , 
depth 11 mm Dorsum sellae intact but rarefied 

Venlnculographic Findings (3-3-31) Right lateral 
ventnde is not as large as left and its lumen is 
encroached upon from the side and below Appear- 
ance suggests a tumor in the middle fossa on the 
nght side 

Encephalographtc Findings (2-23-31) Right lat- 
eral v'entncle failed to fill, but the left lateral ven- 
tncle, third ventnde, and fourth ventnde were 
V isualized Third v entncle deviated to left 

Preoperative Diagnosis Tumor in the nght middle 
fossa 

Operative Procedure (3-6 31) Transfrontal flap 
elevated, with exposure and partial removal of a 
tumor lying on the inner third of the nght sphenoidal 
ndge yust outside the internal carotid artery 

Postoperative Course Patient made good recov 
ery, but died suddenly of cerebrovascular accident 
12-6-43 The paralysis of the nght thud nerve 
had almost completely disappeared 
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Pathologic Findings Meningioma Tjqie I, vanant 
3 

Survival Period 12 years, 9 montlis 

Case 3 III S , age 32, white female, admitted 
10-10 31 

Chronology of Svinptoins Difficulty with vision 
beginning four years pnor to admission Com 
pletc loss of Msion in nght e\e, and gradual loss of 
considerable \ision of left e\e over the four j'ears 
Headaches developed, which caused patient to seek 
medical aid 

Physical and Neurologic Findings Blindness of 
nght eje, optic atrophj of nght ej'e Papillitis of 
left ej e Temporal hemianopsia on the left 
Roentgen Findings Postenor clinoids and dorsum 
sellac completely eroded Floor of sella thin, 
encroaching on sphenoidal sinus 
\ entnculography and Encephalography Not done 
Preoperativc Diagnosis Parasagittal tumor on the 
nght, probably a meningioma 
Operative Procedure {\\ 1C 31) Right transfrontal 
cramotomy w'lth exposure and partial removal of a 
memngioma of nght sphenoidal ndge 
Postoperative Course Patient died eight hours 
postoperatnely, due to hemorrhage 
Pathologic Findings Memngioma Type II, 
vanant 3 

Case 4 EG, age 40, white female, admitted 
2 6-33 

Chronology of Symptoms Double %nsion first 
developed in November 1932 Since then, pabent 
has had some blumng of vision and sees better if 
she reads with only her right eye Visual hallucina 
bons 

Physical and Neurologic Findings Five diopters 
choking in left eye Decreased vision in left eye 
Weakness of nght side of face Posibve Hoffman s 
sign, nght hand Deviabon of tongue to nght 
Spinal fluid pressure 350 mm of water Devia 
bon of uvula to nght. Decreased sense of smell on 
nght 

Roentgen Findings Erosion of floor of sella on 
left side Erosion of dorsum sellae Occipital 
View shows dorsum eroded on left side Antenor- 
postenor measurement 8 mm on nght side and 
11 mm on left side, depth 8 mm on nght and 11 
mm on left side These changes indicate a left 
cerebral tumor, probably frontal or frontotemporal 
Opbc foramina views show complete absence of the 
upper half of nght foramen 

Ventnciilograpliic Findings Ventncles shifted to 
the left Left lateral ventncle normal in size and 
shape Right lateral ventncle deformed bj pressure 
exerted from the right side. Absence of the antenor 
horn on the nght side 

Encephalography Not done 
Preoperativc Diagnosis Pnor to ventnculography , 
It was thought that a mass lay in the left frontotem- 
poral region, but the ventnculogram placed the 
lesion on the nght side 


Operative Procedure (2-15-33) Right transfronto- 
temporal cramotomy, with exposure and complete 
removal of a large sphenoidal ndge memngioma 
Postoperative Course Complete recoven' except 
for a blind spot in nght visual field 
Pathologic Findings Specimen of tumor w'eighed 
144 gm , and the largest nodule measured 5 X 
G X 4 cm Memngioma Type III, vanant 3 
Survival Period 1 5 j ears, 4 months Living and 
well, Julv 1948 

Case 5 V B , aged 45, white female, admitted 
7 6-33 (Fig 15) 

Chronology of Symptoms Twenty-year history 
of a sw'elling of the nght temporal region Exoph- 
thalmos of nght eye for five years Just pnor to 
admission some mental changes observed bj famil}' 
Physical and Neurologic Findings Hard bony 
swelling in nght temporofrontal region Exoph- 
thalmos of nght eye, opbc atrophy, secondary', 
of nght eye, with poor insion 

Roentgen Findings Large dense bony mass in- 
volving the nght side of the skull in temporofrontal 
region Lesion invoh'es the roof and lateral wall of 
the orbit, and both the lesser and greater wings of 
the sphenoid Lateral view shows the area of bony 
involvement to be about 10 cm in diameter, center- 
ing in the ptenon 

Ventnailograpliy and Encephalography Not 
done 

Preoperative Diagnosis Sphenoidal ndge men- 
ingioma on nght side 

Operative Procedure (8-4-33) Right transfrontal 
cramotomy with removal of a large osteoma with an 
underlying tumor which involved the floor of the 
antenor fossa and the sphenoidal ndge and e.xtended 
back into the middle fossa 
Postoperative Course Favorable 
Pathologic Findings Bony hvperostosis meas- 
ured 7 5 cm in thickness and 8 5 cm in diameter 
Underlying the hyperostosis was a memngioma 
en plaque, Type III, v anant 3 
Survival Period 1 year, 7 months Living when 
last heard from, March 1935 

Case 6 H S C , age 41, white male, admitted 
10-7-33 

Chronology of Symptoms Severe frontal and 
occipital headaches with diplopia developed in 
winter of 1932 Ethmoid and sphenoid sinuses were 
drained in January 1933 and the cephalgia disap- 
peared Head colds in September 1933, followed 
by return of headache in left frontotemporal region 
On 10 3 33 diplopia again developed On 10-4-33 
pabent noted a marked diminubon in vnsion and 
began to vomit and become lethargic 
Physical and Neurologic Findings Pabent 
lethargic Slow pulse (50 to 60) Sluggish pupil- 
lary reacbon to light, accommodabon, and conver 
gence, left external rectus palsy Slight dysmetna 
of left hand Suggesbon of nght lower facial 
weakness Loss of sense of smell Impaired vnsion 



692 


Eugene P Pendergrass, John W Hope, Charles R Perryjian no^ ember 1949 


with bilateral choking of disks of 2 diopters Pos- 
itive Babinski on left No \ isual field obtained with 
left eT,e and markedly contracted Msual field iMth 
right e\ e 

Roentgen Findings Pituitar} fossa enlarged 
Anterior- posterior diameter 13 mm , depth 12 to 
15 mm Anterior chnoid processes thinned, slight 
atroph} of the dorsum sellae Floor of fossa 
thinned and deeper on one side than the other 
Both ethmoid regions clouded, thickened mucous 
membrane in both maMUanes 

Ventriculographic Findings Postero-antenor Mew 
showed eMdence of a mass lesion on the left side, 
encroaching on left lateral lentncle and pushing 
both lateral \entncles to nght Third \entncle 
also shifted to the right Both lateral \entncles 
shghtly dilated Third lentncle encroached upon 
from belou and postenorlv 
Encephalography Not done 
Preoperative Diagnosis Prior to ventriculography 
it was thought the patient had a left frontal abscess 
After ^ entnculograph} the diagnosis u as a temporal 
lobe mass lesion on left side 

Operative Procedure On 10-11-33 needle explora- 
tion for a left frontal abscess was negative On 10- 
14-33 a left temporopanetal cramotom} was per- 
formed, with exposure and remo^al from the left 
temporal region of a memngioma onginating from 
the outer portion of the sphenoidal ndge 

Postoperative Course Good reco\en, but no 
return of Msion 

Pathologic Findings 70 gm of tumor tissue 
removed, size of an egg Alemngioma T4pe II, 
xanant 1 

Survival Period 1 1 x ears known surxnx al Lixing 
and well, except for bhndness, when last heard from 
in 1944 

Case 7 R A , age 26, colored female, admitted 
11-14-33 

Chronology of Symptoms One jear prior to 
admission patient noticed her right exe was prom- 
inent, and two months pnor to admission that it 
was bulging No other S3Tnptoms except occasional 
scotomata after using the ex^es for a long time 

Objective Findings Umlateral exophthalmos of 
nght ex e 

Roentgen Findings Increased density of nght 
sphenoidal ndge , enlargement of seUa turaca 
Encroachment on nght optic foramen 

Ventriculography and Encephalography Not 
done 

Preoperahve Diagnosis Right-sided sphenoidal 
ndge memngioma 

Operative Procedure (12-7-33) Right transfrontal 
cramotomx xvith exposure and x enfication of a tumor 
inxolxnng the sphenoidal ndge on the nght side 
The tumor extended from the outer third all the 
wax into the inner third Not much of it could be 
remoxed 

Postoperative Course Patient was started on 


roentgen therapx, 10-13-34, because of progression 
of sj-mptoms The nght exe was remoxed on 
5-20 43 and a large mass of memngioma tissue was 
remox’-ed from the back of the orbik Patient died 
2-10-47 

Pathologic Findings Aleningioma Tjpie III, 
xanant 1 

Survival Period 13 xears, 2 months 

Case 8 0 AIcG , age 36, white female, admitted 

I- 13-34 

Chronology of Symptoms Loss of xusion in left 
eve noticed in December 1932, beginning in upper 
and outer quadrants of xusual field Bx Julj 1933 
patient x\ as almost bhnd in left ej e In December 
1933, began to notice loss of xision in nght exe 
Frontal headaches for one 3 ear \’isual haUuana 
tions, left e3 e, for sex eral months 

Physical and Neurologic Findings Pnmar3' optic 
atroph3 , left optic disk, bhndness in left ex e except 
for supenor nasal quadrant. Alarked temporal 
cut in nght e3e. H3peractixe reflexes in upper 
extremities 

Roentgen Findings Some increased intracramal 
pressure shown by appearance of the pituitary 
fossa Antenor-postenor measurement 12 mm , 
depth 9 mm Postenor-antenor x^ew shoxxs some 
calaficabon in middle fossa on lefL Roentgeno- 
grams remarkable in shoxving so few changes 

Ventriculography and Encephalography Not 
done 

Preoperative Diagnosis Tumor in left frontal 
and frontotemporal region 

Operative Procedure (1-19-34) Left transfrontal 
cramotomx , xvith parbal remoxml of a sphenoidal 
ndge memngioma Operabon stopjied because of 
bleeding 1-22-34, a second stage earned out, xvith 
decompression b3 remoxal of bone flap Planned 
to remove rest of tumor at a later date 

Postoperative Course Storm3’’ Alotor aphasia 
of nght arm dex’^eloped Pabent died 7-12-34 

Pathologic Findings Onl3 a few pieces of bssue 
remoxed. Memngioma T3pe 11, x^anant 2 

Survival Period 6 months 

C XSE 9 BL E , age 42, white male, admitted 

II- 10-34 

Chronology of Symptoms Dull aching pain devel- 
oped in left arm in April 1931, lasbng for fix e months 
In December 1931, stead3 aching pain over left 
malar region and nasal ala dex eloped, disappeared 
in Apnl 1932 In October 1932 pabent began to he 
easil3 fabgued and lost 20 lb In July 1933, blurred 
vision, diplopia, and pain in region of left eyeball 
developed Graduall3 left 63 e became proptosed. 
December 1933, pam in left e3e sex ere, roentgeno- 
gram revealed an osteoma of the lateral, sujjenor, 
and infenor walls of the orbit. A decompression 
of the orbital roof was pierformed and nothing more 
than thickened bone was found Vision gradually 
failed and in Apnl 1934 further medical aid was 
sought, but no diagnosis was made 




Fig 14 Case 14 A 36 year-old white female had for eight months noticed a pressure” in the occipital region 
and prommence of the right eye Examination revealed an exophthalmos of the right eye dmiinution of pain 
^ogmtion m the right side of the face a deviation of the tongue to the right and a w eakness of the right masseter 
Operation revealed a sphenoidal ndge menmgioma on the right side 

A Postero anterior view showing hyperostosis of both the greater and lesser wmgs of the sphenoid on the 
nght side 

B Base view showmg the hyperostosis to occupy the region of the curvilinear shadow shown in Fig 4A The 
has been completely lost m the hyperostosis, which has spread medially and posteriorly into the temporal 

C Lateral view showing the hyperostosis to involve the greater and lesser w mgs of the right side of the snhenoid 
^nd also the supenor orbital plate on the right side ^ 
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Fig 15 Case 6 A 45-year-old white female had a slowly growing hard bony swelling in the right temporo- 
frontal region for twenty years In recent years, prior to her admission, she had noticed exophthalmos of the right 
eye and experienced severe headaches and blurred vision Examination showed the swelling in the right fronto 
temporal region and exophthalmos of the right eye, with poor vision At operation a sphenoidal ndge meningioma 
« « plaque w as removed dong w ith the hyperostosis 

A Postero anterior view showing a large dense bony mass involving the right temporal frontal, and sphenoid 
bones 

B Right lateral view show mg the large dense bony mass mvolving the right frontal, temporal panetal and 
sphenoid bone 


Physical and Neurologic Findings Pain dis- 
tributed to area supplied by left maxillary division 
of the 5th nerve I^ft palpebral fissure narrowed, 
impairment of rotation of left eye, exoph- 
thalmos of left eye, optic atrophy on the left, 
impaired comeal refiex on the left Right pupd 
reacted to direct light but not to indirect hght. 
Left pupnl reacted to indirect but not to direct hght 

Roentgen Findings DestmcUon of the left 
sphenoidal ndge 

Ventriculography and Encephalography Not 
done 

Preoperative Diagnosis Left sphenoidal ndge 
meningioma 

Operative Procedure (11-20 34) Frontotempioral 
exploration, with exposure and removal of a tumor 
from the lesser wing of the left sphenoid, which com- 
pletely surrounded the left optic nerve 

Postoperative Course Wound healed but patient 
continued to have much pain in region of left ej’^e 
In 1944 he was operated on again at Johns Hopkins 
Hospital and a large intraorbital growth was re- 
mox ed as well as the left ej e 

Pathologic Findings Meningioma Type HI, var- 
iant 2 

Survival Period 10 jears known survival No 
record since 1944 

Case 10 B F , age 34, white female, admitted 
2 IS 35 


Chronology of Symptoms Edema of left upper 
eyelid of eight months duration Swelling of left 
frontotemporal region for six months Protrusion 
of left eye for three months No subjective visual 
disturbances 

Physical and Neurologic Findings Hard, fixed, 
irregular, painless mass, 3 cm in diameter, above 
and behind the temporal end of the left supraorbital 
ndge Left sided exophthalmos Sense of smeU 
diminished on left 

Roentgen Findings Wing of the sphenoid on left 
side destroyed and replaced by a large irregular area 
of increased density extending medially to the nasal 
fossa and laterallj^ as far as the outer canthus of the 
eye 

Ventriculography and Encephalography Not 
done 

Preoperative Diagnosis Sphenoidal ndge menin- 
gioma on left side 

Operative Procedure (3 8 35) Left transfrontal 
cramotomy with exposure and remov^al of an osteoma 
and a small meningioma underlying it within the 
dura 

Postoperative Course Favorable Patient last 
heard from in July 1944, at which time she had no 
sjmptoms 

Pathologic Findings Tumor and dura weigh 4 
gm , measure 2 5X15 cm The hyperostosis 
weighs 02 gm Meningioma Tj’^pe H, v'anant 2 

Survival Period 10 years known survival 
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Case 11 R M , age 40, white male, admitted 
8 14 35 (Figs 11-13) 

Chrotiolpgv of Symptoms Severe pain in right 
frontal region in Januarj 1934 In May 1934, 
"spell” of unconsciousness with frothing at mouth, 
glassN stare, and ngid limbs In June 1935 patient 
expenenced his fifth attack and noticed that his left 
hand liegan to shake pnor to loss of consciousness 
Plnsical and Neurologic Findings Slight tremor 
of fingers of left hand Slight bilateral exophthal- 
mos H-\ poactive abdominal reflexes Impaired 
olfactorj sense on nght 

Roentgen Findings Increased densiti of entire 
nght sphenoidal ndge, most pronounced in outer 
third Views of tlie optic foramina show increased 
densit} of the wall on the nght side 
Ventricniograpliy Not done 
Enceplialograplitc Findings Lateral ventncles 
displaced slightly to left Left lateral ventncle 
shghtl\ enlarged and nght lateral ventncle distorted 
by a mass lesion on nght side 
Preoperative Diagnosis hlass lesion in region of 
nght sphenoidal ndge and temporal lobe 

Operative Procedure (S-30 35) Right frontotem- 
poral craniotomy, with exjxisure and removal of a 
large sphenoidal ndge meningioma One-third of 
the tumor lay in the antenor fossa and the remainder 
in the middle fossa 

Postoperative Course Bronchopneumonia devel- 
oped and patient died 9 13-35 
Pathologic Findings Tumor weighed 54 gm 
Memngioma Type I, vanant 2 
Survival Peri^ 2 weeks 

Case 12 EM, age 43, white female, admitted 
5 27-36 

Chronology of Symptoms Failing vision noticed 
in summer of 1934 In December 1934, blindness 
in nght eye, vision impaired in left Severe pienodic 
occipitofrontal headaches began early in 1935 
Physical and Neurologic Findings Bilateral 
opbc atrophy, nght pupil does not react to direct 
light and left pupil does not react to consensual 
hght Impaired vision in left e3'e, with marked 
concentnc field contraction Loss of sense of smell 
on right 

Roentgen Findings No evidence of increased 
intracranial pressure Pitmtar> fossa enlarged, with 
evidence of erosion of dorsum sellae and postenor 
chnoids, and some thinning of the floor of the fossa 
Anteropostenor diameter 17 mm , depth 12 mm 
Pineal in midline 

Ventriculography and Encephalography Not 
done 

Preoperative Diagnosis Suprasellar or intrasellar 
lesion 

Operative Procedure (6 3 36) Right transfrontal 
eraniotomj^, with remox al of tip of right frontal lobe 
and biopsj of a nght sphenoidal ndge memngioma 
On 6 S 36, a second stage was performed, wnth par- 
tial removal of the tumor 



Fig 16 Case of fibro-osseous dysplasia in a 57- 
year old white female which was first thought to be a 
meningioma 


Postoperative Course Patient recovered from the 
operation but remained blind in the nght eye 
Gradually went down hill and died 10 30 42 

Pathologic Findings Memngioma Type 2, variant 

2 

Survival Period 6 years, 4 months 

Case 13 C H , age 38, wlute female, admitted 
1-23-37 

Chronology of Symptoms Dull aching pain in 
e>eballs for two years Pain in the face and head of 
one years duration Difficulty in vision, especially 
in nght eye, for six weeks 

Physical and Neurologic Findings Bilateral 
choked disks with hemorrhages and exudates 
Right biceps and tnceps and abdominal reflexes more 
acbve than the left Choked disk of 7 diopters on 
right and 7 diopters on left 
Roentgen Findings Negabve 
Ventnculographic Findings Lateral and tlnrd 
ventncles displaced to left 
Encephalography Not done 
Preoperative Diagnosis Right cerebral tumor 
Operative Procedure (1-29 37) Right temporo- 
frontal ocapital craniotomj , wnth exposure and 
removal of memngioma of the sphenoidal ndge 
Pathologic Findings Memngioma measunng 
5X 5 5 X 3 cm , T} pc II, vanant 1 
Survival Period 12 jears, 1 month Well 2 2 49 

Case 14 B L C , age 36, white female, admitted 
6-14-37 (Fig 14) 

Chronology of Symptoms Formanj 3'ears suffered 
from temporal headaches For past eight months 
noticed ‘pressure” in the occipital region and a 
prominence of the nght ex e 
Physical and Neurologic Findings Exophthalmos 
of nght e3 e, with slight as3'mmetrx of nght side of 
face Diminubon of pain recogmbon, nght side of 
face Tongue dexiated to nght Weakness of 
nght masseter muscle 
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Roentgen Findings Bon> hyperostosis of greater 
wing of sphenoid and orbital plate of frontal bone 
on the right side 

Ventriculography and Encephalography Not 
done 

Preoperative Diagnosis Right-sided sphenoidal 
ndge meningioma 

Operative Procedure (7-10-37) Right transfrontal 
craniotomy , with exposure and removal of a menin- 
gioma involving the roof and outer wall of the orbit 
and the right sphenoidal ndge, together with a 
meningioma en plaque invohnng the dura at the 
outer end of the sphenoidal ndge 

Postoperative Course January' 1937, roentgen 
studies showed an increased density and thickening 
of the lateral wall of the orbit with narrowing of the 
nght orbital canal Proptosis of the nght eye 
began in June 1946 On 3-19 47 roof of nght or^t 
was removed 

Pathologic Findings Meningioma en plaque, 

3 X 4 X 0 5 cm thick, Ti-pe III, vanant 2 

Survival Period 12 y'ears, 3 months Living and 
well 

Case 15 IS, age 25, white male, admitted 
9-14-37 (Fig 9) 

Chronology of Symptoms Diabetes for eight years 
Five-year history of left frontal sinusitis and swelling 
of eyelids Loss of 15 lb in five months Exoph- 
thalmos for two months Impaired insion m 
left eye for ten days Supraorbital pain for two 
days 

Physical and Neurologic Findings Exophthalmos 
of left eye, with globe turned down and to the left 
Swelling of left ey'ehd Impaired convergence of 
left eve Diplopia on looking upward and to the 
left (supenor rectus) Diminished comeal reflex 
Roentgen Findings Hy pophy seal fossa enlarged 
anteropostenor measurement 16 mm , depth 16 
mm Shght erosion of left sphenoidal ndge 
Multiple sinus disease with fluid in nght antrum 
Some erosion of left optic foramen 

Ventriculography and Encephalography Not 
done 

Preoperative Diagnosis Sphenoidal ndge menin- 
gioma on left side 

Operative Procedure (9-23 37) Left transfrontal 
craniotomy and partial remov al of a tumor lynng in 
the sella turcica extending from the left sphenoidal 
ndge 

Postoperative Course Osteomyelitis of bone flap 
developed flap Temo\ed 1-22 Patient felt well 
following bone flap remova T ned in December 
1945 No autopsy cause of c-^u-h unknown 
Pathologic Findings Specimen consisted of a few 
small pieces of soft tissue, diagnosed as memngioma 
Tvpe I \anant 4 

Survival Period S i ears, 3 months 

Case 1G B B age 32, white female, admitted 
10 31 17 (Fig 5) 


Chronology of Symptoms Rhinorrhea of nght 
nostnl developed in February 1937, and a physician 
removed a growth from the nose It grew, and 
w as again remox ed a week later A frontal sinusitis 
and an acute otitis media developed Right eye 
began to bulge and another physician found d'/i 
diopters choking bilaterally , he opened the nght 
frontal sinus to drain it and discovered a growth com 
ing through the posterior wall of the sinus from the 
dura, in the region of the ensta galh Growth was 
pushed back into the cranial canty and the inasion 
closed Following this surgery the choked disks 
cleared up Three months before admission a 
suelhngin the region of the healed inasion de\ eloped 

Physical and Neurological Findings Fluctuant 
swelling on nght side of forehead, extendmg down 
to the supraorbital ndge Proptosis of nght ey'e 
Poor convergence Sense of smell intact Right 
comeal reflex absent Loss of pain sensation in nght 
eyelid 

Roentgen Findings Extensive thickening on nght 
side of lesser wing of the sphenoid, roof of the orbit, 
and inner table of the frontal bone up as far as the 
coronal suture Antenor clinoid processes blunted, 
no dorsum sellae visible Large, fuzzy density' 
ansing from the nght lesser wing of the sphenoid, 
extending back into the cranial cav'ity and project- 
ing ov'er the sella Ethmoid sinus on nght side 
clouded Falx calafied and displaced to left 

Ventriailography and Encephalography Not 
done 

Preoperative Diagnosis ;Meningioma of nght 
sphenoidal ndge 

Operative Procedure Patient was followed until 
Nov'ember 1940 without operation because it was 
feared a memngitis might dev'elop from the infected 
frontal sinus On 11-26 40 a nght temporofrontal 
craniotomy' was performed with exjxisure and partial 
removal of a large memngioma spnnging from the 
nght sphenoidal ndge, involving the antenor and 
middle cranial fossae The medial border was not 
remov ed, for fear of running into the internal carotid 
arterv' 

Postoperative Course The wound became infected 
and osteomy'ehtis dev eloped in the bone flap Pa- 
tient refused further- surgery Last heard from in 
July 1947 

Pathologic Findings Tumor waghed 97 gm , 
measured 9 cm in diameter and 7 an in thickness 
Meningioma Tvpe I, vanant 4 

Survival Period 7 y'ears known survival 

Case 17 A McC , age 49, white female, ad- 
mitted 5 26 38 

Chronology of Sy mploms Twelv'e y ears prev louslv' 
patient slipped and struck her left forehead on a 
comer of a dresser A lump soon appeared ov'CT the 
left eve Following x-ray' therapy, the lump 
diminished in size, and pain and ey e symptoms sub 
sided Well for five vears Seven years pmor to 
admission pain again occurred in the left face and 




Fig 17 Case 24 A 28 year-old nhite female gave an eighteen-month history of a swelling under the left car 
associated with tinnitus Twelve months pnor to admission to the hospital headache developed over the left 
^ and vision became blurred in both eyes One week prior to hospital admission the spinal fluid pressure was 
400 mm of water Examination showed bilateral mydriasis with gross contraction of visual fields with almost 
total loss of vision in the left eye and bilateral papUlederaa of 3 to 4 diopters Operation revealed a g/ofta/sphonnirinl 
tidge meningioma on the left side 5 cm in diameter ^ 

A Postero anterior view show mg an area of mottled bone in the region of the lateral border of the sphenoidal 
on Se^lSt side^ (arrows) The infenor portion of the greater mng of the sphenoid appears washed out 

B Base view showing an area of increased density which has partially destroyed the curvilmear l,nn 
represents the antenor-supenor border of the greater wing of the sphenoid (arrows) "hich 

(^^^^Left lateral view showing an area of mottled bone due to increased vascularity in the pterional region 
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the lump rettuTied on left forehead It grew gradu- 
ually, and the eye became proptosed \ ision gradu- 
ally diminished in the left e\ e, and more recently in 
the nght During these se\en jears patient re- 
ceiyed \-ray therap}, with subsidence of pain and 
some regression of the lump Once the radiation 
therap} was stopped, the sjunptoms returned 
Dunng the eighteen months pnor to admission there 
was a marked increase of exophthalmos, with total 
blindness in the left eye 

Physical and Neurologic Findings Large bon\ 
tumor in left frontopanetal-temporal region, co\- 
eredb-\ a telangiectatic scar Marked exophthalmos 
of the left e} e, with comeal keratitis and a cataract 
Patient unable to concentrate, uninterested, reticent, 
and qmet Blindness in left e}e Impaired hear- 
ing, left ear Impaired sense of smeU on left side 
Bilateral papilledema 

Roentgen Findings Huge area of bone destruction 
inyohung left orbit and left side of frontal and tem- 
poral bone Lesion extends into the base and there 
IS considerable thickening of the lesser and greater 
wings of the sphenoid on the left side 

Ventriculography and Encephalography Not 
done 

Preoperative Diagnosis Meningioma of the left 
sphenoidal ndge 

Operative Procedure (6-1-38) Left frontotemporal 
bone flap turned down, with exposure and partial 
remoyal of a tumor inyolying the left frontal bone, 
together with the orbital plate and base of the skull 
in the temporal region 

Postoperative Course Patient died 9-19 38 
Autopsy reyealed metastases in the lungs and in the 
left frontal fossa, with direct extension through the 
optic foramen 

Pathologic Findings Total weight of tissue re- 
moyed at operation, 250 gm The bone measured 
10 X 6 X 3 cm Attached to it were the galea apo- 

neurotica and a mass of tumor tissue One piece of 
tumor measured 10 X 8 X 3 cm Meningioma 
Type IT, yariant 1 The metastases in the lungs 
resembled the tumor tissue remoyed at operabon 
Survival Period 3 months 

Case 18 P P , age 25, white female, admitted 
6 14-38 

Chronology of Symptoms Convulsion two jears 
before admission, followed by a penod of uncon- 
sciousness No Jacksonian conimlsions Total of 
about ten conmlsions in two ■\ears During last 
> ear, tw o to four attacks of dizziness dailj , asso- 
ciated with a pounding in the nght ear Person 
aliU changes in the last few months 

Physicat and Neurologic Findings Bilateral 
earl} papilledema Left central faaal weakness 
Left palpebral fissure wader than nght H}per- 
acti\ e reflexes on left 

Roentgen Findings Endence of thinning and 
erosion of dorsum sellae from the top, displacement 
of the pineal to the left of the midline 


I entriculograplnc Findings Left lateral lentncle 
moderatel} dilated and slight!} displaced to the left 
Right lateral \ entncle contains only a small amount 
of air and its lumen is almost obliterated Oblitera- 
tion of posterior portion of third ^ entncle, entire 
supenor portion of third a entncle displaced to the 
left Alass lesion in nght panetotemporal region 
Encephalography Not done 
Preoperative Diagnosis Temporal lobe tumor on 
nght side 

Operative Procedure (G 17-38) Right fronto- 
panetal bone flap turned down, with exposure and 
remoxal of a meningioma ansing from the greater 
wing of the sphenoid on the nght side 

Postoperative Course Wound healed promptlx 
Patient alix^e in August 1948, and neurologic findings 
negalix'e 

Pathologic Findings Weight of tumor 25 gra , 
5 X 3 X 3 cm Alemngioma Type I, vanant 3 
Survival Period 10} ears Lix ing and xvell 

Case 19 INI W , age 47, white female, admitted 
8-31-38 

Chronology of Symptoms Headaches began in 
Apnl 1938 Prior to this, patient had expenenced 
mental changes, xvith loss of memory and judgment 
About June 1938 unsteadx gait dex^eloped 8-26 38, 
sex'ere headache, vomiting, and coma Decom- 
pression done on 8-28-38, with improvement 
Physical and Neurologic Findings Slight exoph- 
thalmos of nght e}e Rigidit} of arms with cog- 
xxheel mox'ement on left Slight left facial weakness 
and xveakness of tongue Hyperactix e reflexes and 
positix’^e Babinski bilaterally 
Roentgen Findings Slight distortion of antenor 
clinoid on nght 

Ventriculographic Findings Slight dilatation of 
left X entncle Right lateral \ entncle encroached 
upon and pushed up and toward the left The 
appearance is that of a deep-seated mass lesion in 
the frontotemporal region 
Encephalography Not done 
Preoperative Diagnosis IMass lesion in frontotem 
poral region 

Operative Procedure (9-7-38) Right frontotem- 
por^ cramotom}, xxith exposure and remox'al of a 
tumor, 7 cm in diameter, attached to the nght 
greater w ing of the sphenoidal ridge 

Postoperative Course Ahve on 10 12-44, with 
left-sided hemiplegia 

Pathologic Findings Memngioraa weighing 7o 
gm , T}pe II, xanant 2 

Survival Penod 0 x ears, 1 month Lost to 
follow-up 

Case 20 ML, age 50, white female, admitted 
11 24-38 

Chronology of Symptoms Shoobng pains in back 
of head and neck of one }ear duration For fixe 
months noticed xision of left e}e failing Deaf for 
mam years following otitis media at age of sixteen 
Physical and Neurologic Findings Bilateral 
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papilledema of 2 diopters Suggestion of bilateral 
exoplitlialinos Constnction of visual field of left 
eye, witli cut in infenor nasal portion 
Roentgen Findings Increased density of left 
sphenoidal ndgt and erosion of one side of dorsum 
sellae Pineal displaced posteriorly, downward and 
slightly to the nght 

Ventnculographic Findings Huge soft-tissue 
mass in left middle fossa displaang all structures to 
nght side 

Encephalography Not done 
Preoperative Diagnosis Left sphenoidal memn 
gioma 

Operative Procedure (11-29-38) Left frontoparie- 
tal craniotomj , ivith partial removal of a left sphenoi 
dal ndge meningioma (inner third) 

Postoperative Course Fine condition and freedom 
from pain for about si\ j ears In September 1948 
patient became confused and unable to walk 
Pathologic Findings Meningioma (psammoma) 
T 3 'pe II, vanant 3 

Survival Period 10 j^ears Living in 1948 

Case 21 J S , age 47, white male, admitted 
3 7-39 

Chronology of Symptoms Struck in nght orbit 
by a flying piece of steel in 1934 Two months later 
noticed nght eye was becoming prominent. Prom- 
inence gradually increased and vision became 
blurred Diplopia on looking to the nght developed , 
also headaches, most noticeable on ansing, subsiding 
half an hour later 

Physical and Neurologic Findings Exophthalmos 
of nght eye Bruit heard over the globe Right 
temporal vessels dilated and tortuous Conjimc- 
tivae injected Convergence of nght eye diminished 
Roentgen Findings Pineal shifted to left 
Ventnailography Not done 
Encephalographic Findings No air entered the 
ventncular system, but the basal astema filled and 
appeared normal 

Preoperative Diagnosis Orbital tumor 
Operative Procedure Intraorbital tumor removed, 
and diagnosed as a fibroma Patient did well for a 
while, but on 12-16-39 a nght frontopanetal crani- 
otomy was performed, with partial removal of a nght 
sphenoidal ndge memngioma The tumor was 
attached all along the ndge 
Postoperative Course Death 3 IG 40 
Pathologic Findings Tumor removed weighed 
110 gm Meningioma Type IV, vanant 1 
Survival Period 3 months 

Case 22 W J , age 20, white male, admitted 
10-24-39 

Chronology of Symptoms Headaches for manj 
years Fourteen months pnor to admission, sud- 
den loss of sight of left eye. Two months pnor to 
admission headaches became worse and left-sided, 
and paresthesia of left side of face was noticed 
Physical and Neurologic Findings Bilateral opbe 
atrophj more marked on left Ptosis and complete 



Fig 13 Case 24, shown also in Fig 17 

A Postero antenor ventnculogram showing dis- 
placement of both lateral and third ventricles to the 
nght 

B Photograph of the global meningioma, Type HI, 
vanant 2, removed from the left sphenoidal ndge 
(Courtesy Armed Forces Institute of Pathology 
Accession number 21S242-4 ) 

loss of 1 ision in left ct e Corneal anesthesia of left 
e}e Senson disturbance of left side of face 
Tongue de\ lates to right Hj perreflexia of nght arm 
and leg 

Roentgen Findings Enlargement and defoimitj 
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Fig 19 A 42 year-old ivliite female iihose left 
eye had been protruding for six months had noticed 
blurred vision for two months She had also lost 50 
pounds m the two years prior to her admission to the 
hospital She gave a history of havmg had a radical 
mastectomy six years previously Examination showed 
marked exophthalmos of the left eye which was nearly 
blmd, anosmia, some anesthesia of the left side of the 
face and protrusion of the tongue to the right The 
roentgenogram shons an extensive lesion on the left 
side involvmg the frontal and anterior portion of the 
parietal bone The dorsum of the sella is intact, but 
the entire anterior half of the sella mcluding the body 
of the sphenoid and lesser wmgs of the sphenoid, is 
missing This was thought to be a menmgioma arismg 
from the left sphenoidal ndge The patient was 
operated on and a huge metastatic carcinoma was 
found and partially removed The bone of the vault 
was diagnosed as osteitis fibrosa The patient died 
soon after operation 

of seUa turaca Destruction of left greater wing of 
the sphenoid and optic foramen 

Ventriculography and Encephalography Not 
done 

Preoperaitve Diagnosis Left-sided mass in region 
of sphenoidal ndge 

Operative Procedure (11-9-39) Left frontopanetal 
bone flap, with biopsy of tumor, which lay on the left 
greater wing of the sphenoidal ndge Because of 
bleeding, tumor could not be removed Second 
unsuccessful attempt 5-4-40 

Postoperative Course Patient died 7-17-43 

Pathologic Findings IMemngioma T 3 ^pe IV, v anant 

1 

Survival Period 3 years, 8 months 

Case 23 J P , age 62, white male, admitted 
7-10 42 (Fig 10) 

Chronology of Symptoms Five weeks before ad- 
mission, loss of sense of eqmhbnum nausea, loss of 
memori', and headache 

Physical and Neurologic Findings Papilledema 
ofbothejes worse on nghL Romberg positive, with 
fall to nght Slow response to questions Slow 
broad-based gait. Air and bone conduction better 
on nghL Electroencephalograph} indicated a lesion 
of the nght frontal lobe Slight left faaal weakness 
Roentgen Findings Negative 


V enlrtcttlographic Findings Right lateral ven- 
tncle did not fill Left lateral and third ventncle 
displaced to left and somewhat dilated Postenor 
portion of third ventncle did not show Findings 
seemed to indicate a lesion in the infenor porbon of 
the nght frontal or temporal lobe 
Encephalography Not done 
Preoperative Diagnosis Right frontal or temporal 
lobe tumor 

Operative Procedure (7-11-42) Right fronto- 
panetal cramotomj , with remov^al of a nght sphenoi- 
dal ndge meningioma 

Postoperative Course Patient sent home from 
hospital in poor condition Died 9 1-42 of puhnon 
ar} condition 

Pathologic Findings Alemngioma Type II, van- 
ant 2 

Survival Period 2 months 

Case 24 H S , age 28, white female, admitted 
2-7-42 (Figs 17 and 18) 

Chronology of Symptoms Swelling under left ear 
and tinnitus of eighteen months duration Blurred 
vision and headaches ov^er left eye, twelvemonths 
Vision gradual^ became verv poor in left eye and 
supraorbital headaches on left side became very 
sev ere 

Physical and Neurologic Findings Bilateral 
mjdnasis, gross contraction of nsual fields, with 
almost total loss of vnsion in left eje Bdateral 
papilledema of 3 to 4 diopters Exaggerated deep 
reflexes, with a positiv e Babinski on left 

Roentgen Findings Area of motthng and in- 
creased densit} in region of sphenoidal ndge, above 
the left orbit Lateral view shows this to be in 
pterional region Base vnew shows increased density 
in greater wing of sphenoid on left 

Ventriculograplnc Findings Lateral ventncles 
and third ventncle of normal size, but displaced to 
the nght, with most pressure on lateral wall of 
antenor horn of left lateral ventncle 
Encephalography Not done 
Preoperative Diagnosis Mass lesion in the nght 
temporofrontal region 

Operative Procedure (12-7-42) Left frontotem- 
pioropanetal bone flap, with exposure and removal 
of a large, fairlj w'ell encapsulated tumor spnngmg 
from outer edge of left sphenoidal ndge 

Postoperative Course Bone flap removed, 12-26 
42, because of edema and need for decompression 
Vision returned in nght ej e and patient became free 
of svmptoms 

Pathologic Findings Poorly encapsulated tumor, 
5 cm in diameter, adherent to dura Alemngioma 
T} pe III, V anant 2 

Survival Period 6 y ears, 2 months Sbll living 

Case 25 B G , age 37, white female, admitted 
4-25 45 

Chronology of Symptoms Nine-year history of 
headache November 1944, blumng of vision m 
both ej es developed, w orse on nght 
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Fig 20 Case 28 A 57-year-oId white female had been committed to a mental institution because of a paranoid 
state two years prior to hospital admission At that time there was an exophthalmos of the nght eye After one 
year in the mental mstitution a mass appeared on the nght side in the frontotemporopanetal region Soon after 
this the patient lost the sight of her right eye Examination showed a huge bluish mass bulging from the right 
frontotemporopanetal region The right eye was pushed far out on the surface of the mass There was papil- 
ledema of the left eye The patient was not operated upon, and ten days later she died of a cerebrovascul^ 
accident Autopsy shoived a soft nodular tumor involving the entire right antenor cranial fossa, orbit, and 
sphenoidal ridge The tumor was diagnosed as a meningioma Type III, variant 4 

A Tangential view showmg the bone erosion and the bony spicules within the tumor mass 
B Base view showing the large soft-tissue mass with bony spicules extending outward from the nght ptenonal 
region 


sphenoidal bone, and to a less extent the lesser wing 
of sphenoidal bone Perpendicular stnations of bone 
visible in tangential and Hirtz xnews 

Ventnculography and Encephalography Not 
done 

Preoperative Diagnosis Osteogemc sarcoma 
Course Patient was not fit for surgerj^ Ten 
da} s after admission she went into auncular fibril- 
lation and died of a cerebrovascular acadent 

Necropsy Findings Entire nght antenor fossa, 
orbit, and sphenoidal ndge replaced b} a soft 
nodular tumor !Merangioma Typie III, xanant 4 
Survival Period Died in hospital 

Case 29 F P , age 21, white male, admitted 
7-2fj-45 

Chronology of Svmploms Bulging of nght e}e 
noticed in 1940 progressing within a week to the 
degree present on admission No disturbance of 
vision 

Objective Findings Exophthalmos of nght eye 
with e} e pushed dow nward 

Roentgen Findings Dense radiopacity measunng 
3 cm in diameter overling lateral margin of sphe- 
noidal ndge 

I enlnciilograpln and Encephalography Not 
done 


Preoperalue Diagnosis Sphenoidal ndge menin- 
gioma on nght side 

Operative Procedure (8-14:-45) Right fronto 
temporal bone flap, with exposure and parbal re- 
moval of an extradural meningioma from nght 
sphenoidal ndge and roof of nght orbit, as well as 
along the nght olfactory groove 

Postoperative Course Favorable 

Pathologic Findings Tumor, removed piecemeal, 
weighed 50 gra Meningioma (osseous type) 
Type \TI 

Survival Period Patient not traced 

Case 30 M N , age 47, white female, admitted 
9-18-45 

Chronology of Symptoms Two years pnor to 
admission patient fell and hit the back of her head, 
after which there were two episodes of inflammabon 
and soreness of the nght eye, lasting about a month 
Four months pnor to admission patient noticed nght 
eye was beginmng to bulge, one month pnor to 
admission blumng of vnsion and diplopia Constant 
dull ache in nght ocapital region ever smce falhng 

Physical and Neurologic Findings Exophthalmos 
of nght eye. Tendency to fall to left Visual 
fields normal Hard bony mass in nght temple 
region 
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Rociilgcit Findings Diffuse area of increased 
density in region of greater and lesser wngs of nght 
sphenoidal bone, wth encroachment upon the sphe- 
noidal fissure OpUc foramina normal 

Ventriculography and Encephalography Not 
done 

Preoperatwe Diagnosis Sphenoidal ndge menin- 
gioma on nght side 

Operative Procedure (9 2S 45) Right frontal 
craniotomy, wth exposure and removal of a bonv 
tumor involving roof of orbit and entire sphenoidal 
ndge The actual meningioma cn plaque was not 
removed because, by accident, the ethmoid sinus 
lias opened 10 16 45, same bone flap laid back and 
an intradural tumor l>ang along the sphenoidal ndge 
removed 

Postoperative Course Recovery uneventful How 
e\ er, a chronic area of granulation tissue developed 
in the region of the wound, which required pinch 
grafts on 1-27-46 After this the wound healed 

Pathologic Findings Thickened dura 4 5X25 
X 1 5 cm , infiltrated by memngioma Type III, 
vanant 1 

Survival Period 15 months Ahve and well 
when last heard from, January 1947 

Case 31 C T , age 3 months, white female, 
admitted 5-8-46 

Chronology of Symptoms At birth it was noticed 
that the patient's eye protruded, with a slight 
swelling about the nght temple At five weeks, due 
to frequent vomiting, the weight was less than at 
birth At the time of admission the nght temple 
was gradually increasing in size 

Physical and Neurologic Findings Moderate 
proptosis of nght eye, with palpable swelling behind 
the upper lid Moderate soft fluctant sweUing of 
nght temporal region Right eyelids edematous 
and red Babinski sign positive bilaterally 

Roentgen Findings Right orbital cavity larger 
and more dense than left 

Ventriculography and Encephalography Not 
done 

Preoperative Diagnosis Sphenoidal ndge menin- 
gioma on nght 

operative Procedure (5-22-46) Right transfrontal 
cramotomy, with exposure and removal of orbital 
roof and possible tumor of orbit with a memngioma 
lying along the outer edge of the sphenoidal ndge 
and temporal bone 

Postoperative Course Proptosis of nght eye 
conhnued , on 1-10-47 the orbit was further explored 
and more tumor found On 2-21-47 the nght eye 
was enucleated 

Pathologic Findings Memngioma Type II, 

vanant 2 

Survival Period Two j’ears plus Still aliie and 
apparentlv well 

Case 32 H C , age 42, white female, admitted 
6-25 46 (Figs 6— 8) 



Fig 20C Photograph showmg large defect on the 
infenor surface of the nght frontal lobe extend- 
ing back to the temporal lobe The entue region 
around the nght lateral fissure appears soft and friable 
(This and Fig 20A and B are by courtesy of the 
Armed Forces Institute of Pathology, Accession 
number 218229—1 to 3 ) 

Chronology of Symptoms Chronic draining nght 
ear for thirty-seven years Right-sided earache 
for three months, with pain in nght side of head and 
faihng vision in nght eye with diplopia 

Physical awl Neurologic Findings Papilledema 
3 diopters on nght and 1 diopter on left Left cen- 
tral faaal weakness Questionable left hermparesis 
Increased deep reflexes on left Babinski sign bi- 
laterally positive Questionable clonus of left ankle 
Defimte torpor and mental deficiency 

Roentgen Findings Right mastoid diffusely 
clouded and sclerotic 

Ventriculography and Encephalography Not 
done 

Preoperative Diagnosis Acute mastoiditis, iiith 
abscess on nght side 

Operative Procedure 6 26 46, suspected abscess 
needled but no abscess found, 6 27-46, nght mas- 
toidectomj , but no abscess found 
Postoperative Course Pabent scheduled for air 
study and craniotomy on 6 29 46 but died eight 
hours earlier 

Pathologic Findings WeU encapsulated tumor, 
5 X 5 X 4 cm , attached to nght sphenoidal ndge 
Alenmgioma Ti pe II, i anant 5 
Survival Period Two daj's after mastoidectomy 
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Case 33 G S , age 40, white female, admitted 
7-18-46 

Chronology of Symptoms In September 1944 
patient became tired, dtoivsy, dizz}"^, and finall} im- 
consaous for a short penod Fne months later 
she had another attack Decrease of ^^sual acuity 
of nght e\e with pain over eje for tivo vears 

Physical and Neurologic Findings Exophthal- 
mos of right ej e Optic atroph\ of nght disk, with 
blumng of nasal border of left disk Supenor nasal 
quadrant nght field destroyed, left field normal 
Weakness of nght 3rd nene Decreased comeal 
reflex on nght Cerebrospinal flmd pressure, 275 
mm of water 

Roentgen Findings Sclerosis in region of nght 
postenor ethmoid surroundmg the optic foramen 
Increased densitj of the greater and lesser sphenoidal 
wmgs on nght Complete obliteration of nght 
sphenoidal sinus 

Ventriculography and Encephalography Not 
done 

Preoperative Diagnosis Sphenoidal ndge men- 
ingioma on nghtside 

Operative Procedure (7-23-46) Right frontopa- 
letal cramotomj , with partial removal of a menin- 
gioma en plaque ansmg from inner third of the 
sphenoidal ndge and extendmg back into the 
middle fossa 

Postoperative Course Wound treated with no 
complications, but as bone was involved, the tumor 
maj recur 

Pathologic Findings Meningioma Tjpe II, Vari- 
ants 

Survival Period Patient not traced. 

Case 34 !M L , age 42, white female, admitted 
10-3-46 

Chronology of Symptoms Bulgmg of left eje 
noticed five vears pnor to admission, increasing 
gradual!} until ten months pnor to admission 
Patient complamed that foods smelled badly to her, 
espeaall} hot foods 

Physical and Neurologic Findings Exophthalmos 
of left e} e , shght pallor of disk Decreased auditory 
acmt} on nght 

Roentgen Findings Increased calafication of left 
sphenoidal ndge 

Ventriculography and Enceplmlography Not 
done 

Preoperative Diagnosis Sphenoidal ndge men- 
ingioma on left side 

Operative Procedure (10-8-46) Left frontal cra- 
niotomv , with partial remov al of a menmgioma en 
plaque from left sphenoidal ndge Decompression 
of left orbit also done 

Postoperative Course Patient did well postoper- 
ativelv but the tumor invmded the bone and this 
was not all removed Patient free of svmptoms 
when heard from in 1947 

Pathologic Findings Four tinv pieces of tumor 
remov ed Memngioma Type IV, v anant 3 


Survival Period Only 1 year follow-up Living 
and well in 1947 

Case 35 R G , age 44, white female, admitted 
1-6 47 

Chronology of Symptoms Swelling of nght upper 
ev ehd noticed in 1943 A short time later nght e}e 
became very prominent and a swelling of nght tem- 
poral region developed In 1945, generalized head- 
aches and numbness of hands and feet developed, 
in 1946, loss of sense of equilibnum and loss of fine 
mov ements of hands 

Physical and Neurologic Findings Swelhng of 
nght temporal region Exophthalmos of nght 
eye, ny'stagmus on looking upward Dev'iation of 
mouth to left and shght decrease of olfaction on left 
Roentgen Findings Increased density of lesser 
and greater w'lngs of nght sphenoid and of roof of 
nght orbiL Supienor orbital fissure on nght nar- 
rowed bv hyperostosis of sphenoid 

Ventriculography and Encephalography Not 
done 

Preoperative Diagnosis Sphenoidal ndge men- 
ingioma on nght side 

Operative Procedure (1-10-47) Right fronto- 
temporal bone flap, with exposure and possibly 
complete removal of meningioma involving sphe- 
noidal ndge and orbital roof 
Postoperative Course Rapid recovery As of 
Nov^ember 1948 patient had no neurologic findings 
and felt well 

Pathologic Findings Meningioma Type II, van- 
ant 1 

Survival Period 1 year, 11 months Living, welL 

Case 36 A. C , age 49, white male, admitted 
•2r-27-^l 

Chronology of Symptoms Sudden episode of un- 
consciousness late in 1944 lasting 30 minutes 
Second attack one year later, third six months 
pnor to admission, with incontinence of unne, 
4th three weeks pnor to admission, with biting of 
tongue. Severe occiptal headaches since 1944, 
which radiate to frontal region, chiefly on nght 
Physical and Neurologic Findings Bdateral hy- 
posmia. Shght left central faaal paralysis Bi- 
lateral papdledema of 3 to 4 diopters with exudates 
and hemorrhages around the disks Visual fields 
normal 

Roentgen Findings Dorsum sellae appears de- 
mineralized and irregular Floor of nght middle 
fossa more dense than lefL Lateral portion of nght 
sphenoidal ndge shghtly irregular 

Ventriculographic Findings Extensive shift of 
ventncular sy stem to the nght. Antenor horn, the 
body, and temporal horn are shifted 
Encephalography Not done 

Preoperative Diagnosis Right frontotemporal 
tumor, possibly a sphenoidal ndge meningioma 
Operative Procedure (3-6-47) Right frontotem- 
poropanetal bone flap, with exjxisure and complete 
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remo\al of jueningioina spnnging from sphenoidal 
ndge and invoh mg nght sylvian fissure Necessary 
to clip large artery, probably a major branch of 
middle cerebral 

Postoperative Course Good recovery, but wth a 
left central hemtparesis involving tlie face and arm 
on the left On 4-2-49 most of the hemiparesis had 
cleared and patient was working as a carpenter 
again 

Pathologic Findings Memngioma Type II, van- 
ant 3, CSgm, 7 5 cm long, 3 5 cm in diameter 

Survival Period 2 years, 2 months Alive, well 

Case 37 I G , age 48, white male, admitted 
7-10 47 

Chronology of Symptoms Swelling in nght tem- 
poral region noticed one year prior to admission, 
graduall}'- grew to size of half an egg At same time 
frontal headaches developed, becoming more severe 
m the lastfouror five months D ay before admission 
patient vomited twiee For last year noticed nght 
eye was bulging 

Physical and Neurologic Findings Hard, tender 
swelling about the size of a small egg in nght fronto 
temporal region Exophthalmos of nght eve 
Papilledema on nght Positive Babmski on left 

Roentgen Findings Erosion of lesser and greater 
wings of sphenoid on nght Pineal shifted, dis 
placed to left Area of increased density in nght 
temporoparietal region of vault, just above ptenon 

Ventriculography and Encephalography Not 
done 

Preoperative Diagnosis Sphenoidal ndge men- 
ingioma on right side 

Operative Procedure (7-12-47) Right fronto 
temporopanetal bone flap, with exposure and par- 
tial removal of a memngioma involving the sphe- 
noidal ndge above the orbit Tumor invaded the 
bone and passed through into the temporal muscle 

Postoperative Course Good recovery, return to 
former work 

Pathologic Findings 79 gm multilobular men- 
ingioma T}^j)e II, vanant 2, 8 cm in diameter and 
2 cm thick 

Survival Period One year Still living when last 
heard from in May 1948 

Case 38 J B , age 54, white male, admitted 
9 22-47 

Chronology of Symptoms Onset of diplopia and 
gradual blurnng of vision, especially nght field of 
Vision, noticed six week before admission Some 
loss of memory for tivo or three months 

Physical and Neurologic Findings Bilateral 6th 
nerve weakness Lower central faaal paresis on 
nght Partial anosmia Hesitant speech and forget- 
fulness for words Three to 4 diopters papilledema 
bilaterallj^ 

Roentgen Findings Pituitarj^ fossa enlarged and 
dorsum decalcified as result of increased intracranial 
pressure Pineal displaced to the nght, postenorh , 
and infenorlj' 


Ventriculography and Encephalography Not 
done 

Preoperative Diagnosis Glioma on left side 

Operative Procedure (9 27-47) Left frontotem- 
poropanetal bone flap with exposure and removal 
of a large memngioma spnngmg from outer edge of 
sphenoidal ndge 

Postoperative Course Patient did well postopera- 
tively Returned to former work Vision cleared 
up , no neurologic findings remain 

Pathologic Findings Large tumor weighing 109 
gm , fa 5 cm in diameter and 3 5 cm in depth 
hleningioma Type I, variant 3 

Survival Period 1 year, 8 months Living, well 

Case 39 S Y , age 54, white female, admitted 
11 6 47 

Chronology of Symptoms Three years pnor to 
admission patient suddenly felt a “crawling sensa- 
tion over entire body and then fell to the floor 
These “spells ’ recurred several times in the next 
twelve months, last spell August 1945 No con- 
vulsions or loss of consciousness during these attacks 
For two months pnor to admission ^nslon in nght 
eye getting cloudy Frontal headaches for a few 
months 

Physical and Neurologic Findings Papilledema, 
2 diopters, nght disk, temporal pallor of left disk 

Roentgen Findings Destruction of dorsum sellae 
and partial destruction of left antenor clinoid proc- 
ess Increased density of left greater and lesser 
wings of sphenoid 

Ventriculography and Encephalography Not 
done 

Preoperative Diagnosis Sphenoidal ndge men- 
ingioma on left side 

Operative Procedure (11-13 47) Left frontotem- 
pori craniotomj , with almost complete removal of 
sphenoidal ndge memngioma AU tumor removed 
except for a little surrounding the optic nen^e and 
carotid arterj’' 

Postoperative Course Patient ambulatory fifth 
day Ahve and free of any neurologic changes 

Pathologic Findings Tumor removed piecemeal , 
50 gm Memngioma Type II, vanant 1 

Survival Period 1 year, 5 months 

Case 40 A L age 12, white female, admitted 
1-19 48 

Chronology of Symptoms Double iision first 
noticed one lear pnor to admission June 1947, 
left eve became proptosed October 1947, head- 
aches began 

Physical and Neurologic Findings Exophthalmos 
of left eye Paresis of left 3rd cranial nene, with 
loss of action of lewitor, sujienor rectus, infenor ob- 
lique, and infenor rectus Earl^ papilledema of left 
disk of 1 diopter 

Roentgen Findings Sella top normal m size 
Erosion of left antenor chnoid along infenor sur- 
face 

Ventriculography Not done 



706 


Eugene P Pendergrass, John W Hope, Charles R Perryjian November 1949 


Eiicephalographtc Findings (2-6-48) Slight 
asjTiimetr}" of the ventncular system, with occipital 
horn on left side elevated 

Preoperative Diagnosis First preoperative diag- 
nosis was intraorbital tumor, diagnosis after en- 
cephalography was parasellar lesion on left 
Operative Procedure (1-27-48) Left orbit explored 
and nothing found 2-11-48, left frontoparietal 
craniotomv with exposure and partial removal of a 
sphenoidal ridge memngioma attached to inner 
one-third of ndge and filling most of middle fossa 
on left 

Postoperative Course Alive and ueU, complete 
3rd nenm paralysis with ptosis developed On 5-5-49 
transplant operation done because of ptosis 
Pathologic Findings Tumor remoied piecemeal 
Memngioma Type III, variant 1 

Survival Period 16 months Ahie and well 

Case 41 J S , age 52, white male, admitted 
11-5-48 

Chronology of Symptoms Proptosis of left eye 
first noticed in January 1946, with possiblv a little 
visual impiairment Roentgenograms elsewhere re- 
ported as negative Januarj 1947 further roentgen 
exammation, reported as negative Patient re- 
mamed asymptomatic except for proptosis On 
10-1-48 lesion of left sphenoidal ndge finally 
diagnosed 

Physical and Neurologic Findings Proptosis and 
protrusion of left eye Vision in left e>e 20/30 with 
correction and of right eje 20/20 with correchon 
Roentgen Findings Thickemng of entire left 
sphenoidal bone and roof of left orbit. Pituitary 
fossa not altered Pmeal gland not displaced 
Ventriculography and Encephalography Not 
done 

Preoperative Diagnosis Sphenoidal ndge memn- 
gioma on left side 

Operative Procedure (11-9-48) Left frontotem- 
poral bone flap, with exposure and removal of 
tumor involving sphenoidal wing and roof of left or- 
bit and dura along the postenor edge of the sphe- 
noidal ndge 

Postoperative Course Left hospital on twentieth 
fiostoperative day Low-grade infection in wound 
graduallv cleared up with antibiotics 

Pathologic Findings Dura measuring 4X5 
cm and 0 75 cm thick, mvaded by memngioma Type 
II, vanant4 

Survival Period 7 months Ahve and well 

Ackxovxedgmext Thanks are expressed to 
Fredenc H Lewej , M D , Professor of Neuroanat- 
omv , Graduate School of l^Iedicme, Lmversitj of 
Pennsvhania, Associate Professor of Neuropathol- 
ogj , School of Islediane, Umv ersitj of Pennsvlv ania, 
and Head of the Neuropathologv Laborator 3 , 
Univ ersitv and Graduate Hospitals, also to Eugene 
B Spitz M D , Instructor of Neurosurgery , School 
of Mediane Univ ersitv of Pennsvlv ania and 


Assistant Neurosurgeon to the Children’s Hospital 
in Philadelphia for revnewing the pathology and 
classifynng the tumors presented in this senes 

Special thanks are expressed to Francis C Grant, 
M D , Professor of Neurosurgery , School of Medi- 
cine, University of Pennsylvania, for his cooperation 
in making available the excellent case histones 
which his department had gathered over the y'ears 

3400 Spruce St 
Philadelphia 4, Penna 

REFERENCES 

1 Cushing, H , and Eisentiardt, L Menm 
giomas Their Classification, Regional Behaviour, 
Life History, and Surgical End Results Springfield 
111 , Charles C Thomas, 1938 

2 Weed, L H In Cytology and Cellular Pathol- 
ogy of the Nervous System, edited by W Pentield, 
New York Paul B Hoeber Inc , 1932 

3 Grinxer, R. R, Neurology Spnngfield 111 , 
Charles C Thomas 3rd ed , 1943 

4 Peneield, W Cytology and Cellular Pathol- 
ogy of the Nervous System New York, Paul B 
Hoeber, Inc , 1932 

5 Pan coast, H PC, Pendergrass, E P , ant) 
Schaeffer, J P The Head and Neck in Roentgen 
Diagnosis Spnngfield, Ilk, Charles C Thomas, 1940 

6 Ariens Kappers, C U Menmges m Lower 
Vertebrates Compared with Those in Mammals 
Arch Neurol & Psychiat 15 281-296, 1926 

7 Harvey, S C , and Burr, H S Development 
of the Meninges Arch Neurol &. Psychiat 15 545- 
567, 1926 

8 Harvey, S C Burr, H S , and Van Campex- 
HOUT, E Development of the Meninges, Further 
Experiments Arch Neurol &. Psychiat 29 683-690, 
1933 

9 Leary, T , and Edwards, E A The Subdural 
Space and Its Lmmgs Arch Neurol & Psychiat 29 
691-701, 1933 

10 Globus, J H The Menmgiomas, Their Ongm, 
Divergence m Structure, and Relationship to Con- 
tiguous Tissues with a Suggestion of a Simplified Clas- 
sification of Menmgeal Neoplasms Proc A Research 
Nerv & Ment Dis (1935) 16 210-265, 1937 

11 Globus, J H , Levlx, S and Sheps J G 
Primary Sarcomatous Memngioma (Pnmary Sarcoma 
of the Bram) J Neuropath & Exper Neurol 3 311- 
343, 1944 

12 Turner O A , Craig, W M ax'd Kernohan, 
J W Mahgnant Menmgiomas Clinical and Patho- 
logic Study Surgery 11 81-100, 1942 

13 Haymaker, W Personal communication 1948 

14 Kazan, A T , Weller, D , and GomAz Jar- 

AiilLLO, J Intracranial Menmgiomas J Alt Sinai 
Hosp 11 105-128 169-184, 1944 , 

15 Cushing, H Cranial Hyperostoses Produced 
by Alenmgeal Endotheliomas Arch Neurol &- Psy- 
chiat 8 139-154, 1922 

16 Pheihster, D B Nature of Cranial Hyperos- 

tosis Overlying Endothelioma of the Meninges Arch 
Surg 6 554-572, 1923 . 

17 Kolodnw, A Cranial Changes Associated with 
Alenmgioma, Dural Endothelioma ” Surg , Gynec 
& Obst 48 231-235, 1929 

18 RowBOTHAvr G F Hyperostoses in Relatnm 
with the Menmgiomas Bnt J Surg 26 693-62-3, 
1938-39 

19 Grant F C Intracranial Meningiomas Sur- 
gical Results Surg Gynec & Obst 85 419-431, 
1947 



Vol 53 


Meningiomas or the Sphenoidal Ridge 


707 


SUMARIO 

El Diagndstico RoentgenolcSgico de los Meningiomas de la Cresta Esienoidal 


El repaso de 41 meningiomas compro- 
bados de la cresta esfenoidal demuestra que 
el diagndstico fue establecido acertada- 
niente por los hallazgos roentgenoldgicos en 
35 casos (S5 4 por ciento) Una vez reali- 
zada la extirpacidn cruenta total, puede 
ofrecerse un buen prondstico a estos enfer- 
mos En esta sene, transcumd im periodo 
medio de tres anos desde la iniciacidn de los 
sintomas hasta el mgreso en el hospital 
Hay que evitar, si es posible, esa larga 
demora, por ser mds fdcil resecar las le- 
siones tempranas 

Esta resena es para fanulianzar a los ra- 
didlogos y a otros interesados con la tipica 
semiologia y hallazgos roentgenoldgicos de 
dicho tumor La presencia de exoftalmia 
umlateral, trastomos visuales y edema en 
la regidn temporal debe hacer pensar siem- 
pre en la posibilidad de memngioma de 
la cresta esfenoidal Si esa caracteristica 
smtomatologla se asocia a hiperostosis de 
las alas menores o may ores del esfenoides, 
cabe hacer por lo general im diagndstico 
positivo 

Los signos roentgenoldgicos de un me- 
nmgioma del tercio mtemo de la cresta es- 
fenoidal consisten en hiperostosis o mayor 
espesor de la chnoides antenor ipsilateral, 
el conducto dptico y la poradn mtema del 
ala men or del esfenoides, lo cual se observa 
mejor en ima vista posteroantenor y del 
canal dptico Sino puede demostrarse la 


presencia de la lesidn por las alteraciones 
dseas reveladas por las radiograffas co- 
mentes, la mdicardn abiertamente las 
anomalias mostradas por la encefalograffa, 
la ventnculografla o la ventnculoencefalo- 
grafia 

Los tumores del medio de la cresta pue- 
den revelar hiperostosis o absorcidn dsea 
de las alas menores y mayores del es- 
fenoides Una vista del seno frontal (sm 
diafragma de Bucky) resulta dtil para mos- 
trar las alteraciones de las crestas esfenoi- 
dales observadas a travds de las drbitas 

Los tumores de la cresta esfenoidal, 
ptenonales en plaque, provocan hiperosto- 
sis de las alas mayores y menores del esfe- 
noides y en algunos casos, de la placa orbi- 
tana del frontal, la porcidn escamosa del 
temporal y la regidn ptenonal En las ra- 
diograflas posteroantenores, con las imd- 
genes de las alas mayores y menores del es- 
fenoides proyectadas en la drbita, resulta 
patognomdmco su aspecto ebtimeo, con- 
trastado con el del lado opuesto Pueden 
tambidn reconocerse las singulares alte- 
raaones ebdmeas en la vista estereoscd- 
pica lateral, sobre todo en la regidn del 
ptendn 

Los tumores globales del ptendn produ- 
cen hipervasculandad (mhltiples surcos 
vasculares) en la regidn ptenonal, que se 
observa mejor en las radiografias estereos- 
cdpicas laterales 


DISCUSSION 


(Papers by Young, Hodes, Pendergrass, and Young, Camp, Pendergrass, Hope, and Perryman) 


Edwm Boldrey, M D (San Franasco) I re- 
gret the disappointment which I am sure many 
of \ ou feel because of the absence of Dr Naffziger, 
who IS listed on the program as the one to open 
this discussion However, I feel greatly honored 
at being asked bj the officers of > our Society to 
substitute for him I consider myself most fortu- 
nate to have had the opportunitj of reading and 
hearing the stimulating papers which ha\e been 
presented this morning 


The mere fact of this Symposium is eridence of 
the major role played b\ roentgenologj today as 
an aid in the diagnosis of tumors of the brain 
The films which have been described were ob- 
tained because there was a possibility that the pa- 
tient was afflicted by^ a tumor of the brain, and 
there was a good chance that plain roentgeno- 
grams would be of aid in establishing, or disestab- 
lishing, the presumptive diagnosis It should be 
particularh emphasized that the reference is to 
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plain films We are well aequamted with the 
added eontnbution of radiology when foreign 
matenals are introduced into the system as 
differentiating media I refer, of course, to the 
subarachnoid and intraventricular gases, the 
radiopaque oils and, more recently, radioactive 
isotopes 

We have all been interested in the displacement 
of physiologic intracranial calcification as dis- 
cussed by Dr Young The pineal, of course, was 
the earliest of the normally calcified masses within 
the cranium to exate interest, and for the past 
quarter of a century we have used its displacement 
extensively as an early sign of the presence of 
brain tumor I would like to endorse heartily and 
to substantiate Dr Young’s emphasis on the need 
of stereoscopic views in the anteroposterior and 
lateral projections in the study of pineal and other 
calcifications within the cranium These help, 
not only in the establishment of the location of the 
pineal and the presence of the choroid plexus, but 
also in picking up bits of calcification within 
tumors themselves 

I would also like to comment on calcification in 
the falx, which was mentioned by Dr Young 
We often find that this calafication is unilateral 
A mass of calaum or calafied deposit will be pres- 
ent along only one side of the falx, which will ap- 
pear, therefore, to be displaced By actual meas- 
urement of the center of the calcification, getting 
its distance from the lateral aspects of the era- 
mum, one obtains apparent evidence of displace- 
ment of 2 or even 3 or 4 millimeters This will be 
false in many instances, as the falx is a very firmly 
fixed structure, not permitting itself to be pushed 
aside as does the pineal The ultimate hrmts of 
displacement of the falx are no more than 1 or 2 
rmlhmeters 

Dr Hodes has brought up a matter of tremen- 
dous importance to us who are interested in tumors 
of the brain in his discussion of the tumors of the 
cerebeUopontile angle This problem is particu- 
larly stimulatmg because of the fact that, when 
these tumors are diagnosed early, they can be 
completely cured Unfortunately, most of them 
come to our attention in the very late stages when 
they involve not only the 8th nerve, from which 
they generally arise, but also, as Dr Hodes 
pointed out, the 7th, 5th, 3d, and sometimes the 
9th, 10th, 11th, and 12th Some may have in- 
volved the brain stem 

Traditionally these tumors can be dissected 
away from the brain stem and perhaps we should 
be able to do that under all circumstances How- 
ever, eveiy^ neurosurgeon has found attachment to 
the basilar artery There are also tumors which 
ha\e become so intimately connected with the pia 
of the pons and brain stem that even on a histologi- 
cal preparation one is not able to determine 
where tlie tumor ends and the pia of the pons be- 
gins Under such circumstances, we cannot hope 


successfully to dissect away the growth without 
seriously incapacitating the patient, or perhaps 
causing his death These tumors must pass 
through an early stage, and if we can recognize 
them early, we can eradicate them completely 
We are, of course, most interested in achieving this 
end and depend upon our radiological colleagues 
to help us 

Turning to the matter of the change m the sella 
turcica, we have also been interested in it as a 
clue to the duration of certain diseases I am sure 
that all of us are most interested in the case pre- 
sented by Dr Camp, in which he has shown that 
changes developed in the sella turaca within 
thirty-seven days It is a very important point 
to remember 

We have come to rely heavily on the changes in 
the sella turcica as indications of extra- or intra 
sellar disease While the focal changes around the 
sella have interested us, we have not been ready to 
rely, as a rule, on the evidence in plain x-ray 
films alone We often want to have encephalog- 
raphy or ventriculography, or, more recently, an- 
giography One cannot forget that aneurysms are 
a very potent source of focal distortion and de- 
struction in the region of the sella turcica A 
large percentage of the aneurysms which are 
clinically demonstrable occur in this area 

I would also like to mention, among the intrin- 
sic tumors of this area, the chordoma This tu- 
mor produces changes around the basisphenoid 
and basiocciput, pnmanly, but can grow into the 
floor of the sella and can also invade the dorsum 
Chordomas are sometimes overlooked, or they 
may suggest the roentgenologic picture of an in- 
trasellar lesion Dr Camp’s point that we must 
get repeated postoperative studies must be em- 
phasized We forget that after we have altered 
the intracranial disease there are reverse changes, 
which may be reversed again by a recurrence of 
the neoplasm 

Tumors of the meningioma group are always 
interesting, because they carry a better prognosis 
than do most of the other major classes of intra- 
cranial neoplasms The fact that Dr Pendergrass 
senes included a colored patient is noteworthy, 
inasmuch as there has been some discussion in the 
literature of the past suggesting that this tumor 
was rare, if not unheard of, in the Negro race 

No one who has operated on meningiomas wdl 
deny that they are provokmgly vascular The 
vasculanty has been well demonstrated, and we 
are learning more and more about it through the 
realm of angiography, in which the radiologist 
plays such a major role The vascular supply is 
traditionally thought of as being from the exter- 
nal carotid but, by this method of study, it has 
been demonstrated that the internal carotid plays 
almost as great a role in the blood supply of 
these tumors as the external carotid The venous 
blush, which was shown so well in the slide that 
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Dr Pendergrass projected, is sometimes regarded 
as being pathognomonic of meningiomas This 
assumption is probably unwarranted at this time 
It is still early for us to rely too heavilj on angi 
ography in attempting probable pathological 
diagnosis of the lesion uith which we are dealing 

The extracranial meningioma which Dr Pender- 
grass presented was, in our experience, most ex 
traordinary It is even more interesting to know 
that there are 3 in his series 

A point with respect to the orbital meningiomas 
IS the relationship of unilateral exophthalmos to 
this disease We have seen sev^eral of these men- 
ingiomas invmding the orbit and produang a uni- 
lateral exophthalmos The diagnosis has been 
made on that basis There is also a large series, 
which must not be forgotten, which produce no 
changes at all in the bone demonstrable either by 
x-rays or by actual inspection at the time of sur- 
gery or autopsy Therefore, the positive diagnosis 
is most important The negative diagnosis is only 
that, and cannot be used in deducing positive 
points 

During this discussion, it must have been obvi- 
ous to all of you that the points made by these 
authors are just as important to the neurologist 
as they are to the radiologist The contnbution 
of roentgenology to the diagnosis of all types of 
disease of the nervous system has made it an in- 
tegral part of most examinations of this system 
This should in no wise be construed to depreaate 
the inestimable value of the clinical neurological 
exammation The information attained through 
our vanous senses will always form the ultimate 
basis of study of the patient However, the roent- 
gen ray gives us glimpses of anatormcal changes 
beneath the skin and, in the study of tissue of the 
nervous system, we can ill afford to ignore any 
source of information which is valid and which of- 
fers probable benefits in excess of the possible 
danger to the patient This applies particularly 
m the diagnostic evaluation of patients with in- 
tracramal neoplasm 

The papers of this session represent significant 
advances in the problem of recognizing the pres- 
ence of brain tumor However, it is sobering to 
realize that a considerable part of each of the four 
discussions pertains to the manifestation of late 
stages of neoplastic disease The brain already 
Will hav^e suffered irreparable damage The super- 
imposition of further neurological complications 
Will already have been commenced in many in- 
stances We must diagnose brain tumors earher 
I believm that through our concerted efforts we 
Will accomplish this end 

Kenneth S Davis, M D (Los Angeles) The 
senes of papers which we have just heard provndes 
a stimulating example of the interest which the 
groups from the ISIaym Clinic and Philadelphia 
have had in the roentgen manifestabons of dis- 


eases of the skull and intracranial contents We 
who are practising general radiology have become 
accustomed to relying upon papers such as these 
for guidance and instruction 

It IS proper to re emphasize, at this time, the 
fact that in order to accomphsh correct roentgen 
interpretation we must have the most perfeet 
roentgen technic that our diligence and equipment 
will perrmt, otherwise many of the roentgen con- 
ditions described today will be overlooked 
Roentgenograms of the skull of good technical 
quality are not always easy to obtain, and we must 
not be satisfied until we have perfected ourselves 
in such technics as have been described by the 
essayists 

The importance of the changes in and around 
the sella turcica have been well emphasized to- 
day by the frequent allusions made to them The 
nature of the changes, both direct and indirect, 
have been well desenbed There would appear, 
however, to be some uncertainty, at least to me, 
in the correlation of the actual sellar changes with 
the terrmnology used to describe them I wonder 
if Dr Camp vvould try to clarify for us the use of 
the terms atrophy, demineralization, erosion, and 
destruction Certainly destructive ’changes are 
often present On the other hand. Dr Camp has 
shown us that changes which are called destruc- 
tive are in reahty not so, since reealcifieation ean 
oecur 

Dr Pendergrass has pointed out the difficulty 
in the early recognition of meningiomas, particu- 
larly those around the sphenoidal ndge This is 
important in view of the fact that, while memngi- 
omas can be cured if completely removed, they 
are so frequently discovered in such an advanced 
state that complete removal is difficult, if not im- 
possible It behooves us, therefore, to bend every 
effort to recognize these lesions as promptly as we 
can 

In so far as the differenbation of changes sug- 
gesbve of meningiomas is concerned, the helpful- 
ness of artenography should not be forgotten 
since, as Lorenz and others have pointed out, the 
angio-arteriographic findings may be of great 
value 

Probably most of us have had the impression 
that the roentgen examination in pabents with 
tumors of the 8th nerv’e has been disappointing 
Dr Hodes’ ludicabon, therefore, that abnormal 
findings are present in around 80 per cent of pa- 
bents is a definite stimulus for us to perfect our 
technic and diagnosbc acumen so that we, too, 
can recognize earlv changes produced bv these 
and other tumors in this region 

Fra} has devnsed a proportional method of lo- 
cahzing the pineal gland which incorporates the 
use of an elasbc cord upon which are placed mark- 
ers which define the normal zones of the visible 
gland in both the long and verbeal diameters of 
the skull, which is of valuable aid to the general 
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radiologist I would appreciate it if Dr Young 
would elaborate on this method in his closing dis- 
cussion 

Curtis H Burge, M D (Houston, Texas) I 
would like to make a few points in relation to 
Dr Young’s paper First of all, since the pineal 
IS more or less in the center of the head, we are 
able to recogmze lateral displacements in films 
which are rotated Of course we want perfectly 
straight projections, but we don’t always get 
them, especially in patients who are disoriented 
and uncooperative Considerable rotation of the 
head can be present and not produce a false ap- 
pearance of displacement of the pineal to one side 
When there is a borderline case, it is always nec- 
essary to verify the impression of lateral displace- 
ment on more than one projection Therefore, we 
like to see it on the occipital projection as well as 
on the postero-anterior 

I believe that Dr Young talked about displace- 
ment of the pineal in connection with space-oc- 
cupying lesions It should also be remembered 
that atrophic lesions of the brain which are quite 
severe can cause the pineal to shift toward the side 
of the lesion, so that it is not always indicative of 
a space-occupying disease 

Routine measurements of the distance between 
the pineal and the side walls of the skull should 
always be made In every film that we interpret 
where we can see the calcified pineal, we should 
actually measure those distances with a ruler, if 
we depend simply upon estimation of the mid- 
line position of the pineal, we may make some 
pretty serious nustakes We should always re- 
member that there is a certain amount of normal 
variation between the measurements on the two 
sides, but I beheve that Dr Young’s figxue, over 
2 5 mm displacement to one side, is practically 
always indicative of abnormality 

Displacement of the falx is, I think, absolutely 
unrehable and should not be depended upon, be- 
cause, as has been pointed out in this discussion, 
the falx IS a rigid structure which is not easily 
displaced In ventriculograms of large lesions in 
the cerebral hemispheres, the falx will remain more 
or less in the nudline and the lateral ventricle on 
the side of the lesion wiU be displaced under it 
That was illustrated on Dr Pendergrass’ ventric- 
ulogram of a sphenoid ndge memngioma with 
calcification of the falx 

MemU C Sosman, M D (Boston, Mass ) I 
ivould like to put in just a sentence on two or 
three matters I certainly would agree that dis- 
placement of the falx is very, very^ rare indeed, if 
it occurs at all PersonalK , I hai e not seen dis 
placement of the falx by space-occupt ing tumors 
The brain slides under the falx, but the falx re- 
mains rigid 


Secondly, the meningiomas are the most out- 
standing example of tumor ansing following an 
incident trauma A large number of Dr Cush- 
ing’s patients had very definite scars in the scalp 
directly over the location of the tumor, and those 
scars were often not recognized, not known, and 
not identified until the scalp had been shaved pre- 
liminary to operation 

The third thing is that I recommend that all of 
you, if you have not already done so, purchase 
that monograph on meningiomas by Cushing and 
Eisenhardt To me, it is the best existing exam- 
ple of the perfect monograph Dr Cushing spent 
two years of his life writing it after he had retired 
from Hammrd The monograph is complete 
in every detail except one, and that is the descnp 
tion of all of the variations of the radiological pic- 
tures that we see Dr Cushing may' have left 
that for me 

If Dr Pendergrass is still here, I would like to 
pick on him a little bit from the point of view of 
the Boston purist I heard him use the word 
“hypophysis” when he meant “sella ” Now, to 
me hypophy'sis is synonymous with the pituitary 
body If he had used, “hypophyseal fossa,” I 
think that would have been correct 

The final point that I would like to make is that 
we do not trust rotated anteroposterior or postero- 
anterior films for displacement of the pineal The 
skulls of patients, as I can see by' looking over the 
audience, vary' tremendously Some are round, 
some are oval, some are egg-shaped, and an unu- 
sually protruding frontal bone may throw the 
measurements off considerably if there is just a 
small degree of rotation I insist, before making a 
diagnosis of a lateral displacement of the pineal, 
that we have films as nearly perfect as possible 
In many cases, a moderate degree of rotation does 
not make a difference, but you never know which 
one will be critical Along that same line, remem- 
ber that some skulls are asymmetrical from birth, 
possibly from birth injuries or from a slight dif- 
ference in the development of the two sides dunng 
the growing period of the individual 

Dr Young {closing) I agree with Dr Sosman 
that rotation of the head must be avoided Exact 
positioning and good quality' roentgenograms are 
essential in the study of pineal position 

It IS true that the pineal is not in the midhne 
when there is asymmetry on the basis of unilateral 
underdevelopment of the skull It is found near 
the lateral wall of the small half of the cranium be- 
cause the cerebral hemisphere on this side is 
smaller than the normally developed hemisphere 
The unusual position of the pineal must not be 
erroneously attributed to space-taking disease 

The falx is rarely a valuable landmark in the 
determination of space-occupying disease unless 
extensively calcified when displacement is demon- 
strable [See Fig 7, p 630] 
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CiNCD 60 TO 85 PER CENT (1, 2) of spmal 
^ cord tumors are benign and potentially 
curable, it is of the utmost importance to 
establish the diagnosis before irreversible 
pressure changes have occurred m the 
cord Our review of 68 venfied cases in- 
dicates, however, that early diagnosis is in- 
frequent We beheve that the reason for 
the common delay in making an early diag- 
nosis of spinal cord tumor is failure on the 
part of many physicians to consider this 
possibihty 

Tumors of the spmal cord are not com- 
mon At the Umversity of Chicago Chmcs, 
only 58 cord tumors were diagnosed m 
234,000 adnussions over a ten-year period 
(3) In a similar period at the Cleveland 
Clmic, one venfied cord tumor has been 
recorded for approximately every 2,518 pa- 
tients examined It is beheved that early 
diagnosis of spinal cord tumors is possible 
m at least 95 per cent of the cases if careful 
chmcal and roentgenologic mvestigations 
are conducted In our senes, 48 per cent of 
the patients with this diagfnosis had spastic 
or flaccid paralysis and sphincter disturb- 
ances when first seen at the dime, this 
suggests that the diagnosis could have been 
made much sooner 

MATERIAL- 

This study is concerned only with pn- 
mary tumors ansmg within the spinal canal 
and beneath the dura Extradural tumors 
have been ehminated from consideration 
unless exploration established the fact that 
they ongmated beneath the dura and sub- 
sequently spht it to occupy an extradural 
position 

The histologic classification of the ( 1 
tumors removed from 68 patients is pre- 
sented in Table I As is usual the neuro- 
fibromas outnumbered aU other cell types 


Table I 

Neurofibroma 30 

Memngioma (occumng m 19 patients) 22 

Ependymoma 10 

Astrocytoma 3 

Glioblastoma multiforme 2 

Glioma (unclassified) 1 

Mi\ed tumor 1 

Epidermoid 1 

Hemangioblastoma 1 

Total Yl 


Meningiomas and ependymomas followed 
in order of frequency 

Foerster and Bailey (4) reported two 
mstances of multiple spmal cord tumors m 
a senes of 100 cases, and Camp (5) has 
mdicated that 4 per cent of spmal cord tu- 
mors are multiple In our group there was 
a patient who had one subdural memn- 
gioma removed from the region of D-8 m 
July 1933, a second memngioma removed 
at D'lO in November 1933, a third removed 
from D-6 m July 1946, and a fourth from 
D-9 m September 1946 
The senes is somewhat unusual m that it 
contained 2 developmental tumors — an 
epidermoid and a mixed tumor To date 
approximately 80 developmental tumors 
have been reported in the literature 
Of the 71 tumors, 48 were subdural, 
11 were subdural and extradural, 12 were 
intramedullar)’' Our mcidence of intra- 
medullary tumors — 16 per cent — is slightly 
higher than the 115 per cent reported by 
Rasmussen, Kemohan, and Adson (6), but 
it is withm the hmits of 10 to 20 per cent 
quoted by others (7) 

The distnbution of tumors within the 
spmal canal was not unusual Sixteen were 
m the cervical spine, 29 m the dorsal, 25 
m the lumbar, and 1 in the sacral spine As 
in most reported senes of cord tumors, 
meningiomas predoimnated m the dorsal 
spme Seventeen of our 22 meningiomas 
were dorsal 


' From the Cleveland Clinic and the Frank E Bunts Educational Institute Presented at the Thirtj -fourth An- 
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CLINICAL ASPECTS 

Age Our patients ranged in age from 9 
to 82 years The mean average age was 40 
Sixty-four per cent of the patients were 
evenly distributed in the third, fourth, and 
fifth decades 

Sex Forty-one of the 68 patients were 
women This predommance of women is 
of questionable significance, since m other 
reported senes the sex distnbution is 
nearly equal It is significant that 17 of 
the 22 menmgiomas were removed from 
women, and also that all of the memn- 
giomas in women were located m the dorsal 
spine 

Duration of Symptoms The mean aver- 
age tune from onset of symptoms to an es- 
tablished diagnosis of cord tumor was 
twenty-four months In the more rapidly 
growmg ghoma group, the diagnosis was 
occasionally estabhshed two or three months 
after the onset of symptoms 

Symptoms If there is one symptom that 
might be called charactenstic of cord tu- 
mors, it is pain In 50 of our patients the 
first symptom was pam and 5 others com- 
plamed of pam later m the course of the 
disease Twelve of the 50 had neurologic 
disturbances comcidmg with the onset of 
pam The pam was usually described as 
bunnng or lancmating It usually began 
in the neck, between the shoulders, or m 
the lower back, but it frequently radiated 
down one or both arms or one or both legs 
Generally, when the pam was umlateral at 
the start, it became bilateral before long 
In the case of those tumors situated in the 
cervical cord, there were frequently symp- 
toms and neurologic signs relating to aU 
four extrenuties at the tune of operation 

Occasionally the pam radiated around 
the thorax or abdomen m a gudle-hke dis- 
tribution In most of our patients it was 
exaggerated by coughmg or sneezmg, as a 
rule, it was decreased on standmg or walk- 
mg Nearly 25 per cent of the patients 
volunteered the information that they had 
been sleepmg m a chair for months because 
sleeping in bed intensified the pain 

Thirty patients had neurologic symp- 


toms from the onset The most common of 
these were paresthesias, usually descnbed as 
numbness and tmghng or sensations of heat 
and cold An additional 25 patients had 
neurologic changes later in the disease 
In this group, stiffness or weakness of the 
back or arms or legs, often associated with 
muscle atrophy, was most common De- 
pendmg on the level of the tumor and its 
situation m the spinal canal, the deep re- 
flexes of the upper and lower extremities 
were either exaggerated, hypoactive, or 
absent There were frequent disturbances 
of vibratory and position sense, and the 
sensations of pam, heat, and cold were 
nearly always altered in those patients who 
were paralyzed on admission to the Clmic 

Intramedullary tumors could not be dif- 
ferentiated from extramedullary ones on 
the basis of symptomatology Eight of the 
12 patients havmg intramedullary tumors 
had both pam and neurologic disturbances 
before operation Three of the 8 had pam 
as the first symptom, and 5 dated their 
neurologic disturbances from the very 
start There were only 4 patients who had 
no pam dunng the course of the disease up 
to the date of operation 

Past History Many of the patients had 
had repeated courses of physical therapy 
before the correct diagnosis was estab- 
hshed Listed among the previous treat- 
ments were several lumbosacral fusions, 
an abdotmnal exploration for persistent un- 
explained pain, a nephropexy, a nb and 
mtercostal nerve resection, and an apphca- 
tion of a body cast for arthritis This sup- 
ports the contention of Adson (8) that 10 
per cent of patients eventually diagnosed 
as having cord tumor have had operations 
for some thoraac or abdonunal lesion 
without rehef of pam 

LABORATORY DATA 

The importance of a spmal fluid exaffl- 
mation m the diagnosis of cord tumor 
cannot be overemphasized Lumbar punc- 
ture should be done at the interspace be- 
tween the fifth lumbar vertebra and the 
sacrum, smce most tumors will he cephalad 
to that pomt By means of jugular com- 
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Fie 1 Neurofibroma Beginning erosion, medial aspect of both pedicles L-3 
Fig 2 Mixed tumor a Erosion, medial aspect of both pedicles L“3 b Early erosion, medial aspect of 

left pedicle L 2 


pression and manometnc studies of spmal 
fluid pressure, it is nearly always possible to 
establish the presence of partial or complete 
subarachnoid block The presence or ab- 
sence of arterial pulsations and respiratory 
movements m the spmal flmd are likewise 
important observations durmg spmal flmd 
exanunation About 25 per cent of our 
patients had combined lumbar and cister- 
nal punctures for a more complete study of 
spmal flmd dynamics 

Spmal flmd protem studies are extremely 
unportant Total protem values above 40 
mg per cent are indicative of a partial or 
complete subarachnoid block m the absence 
of degenerative or inflammatory disease of 
the cord or bram Forty-eight of our 59 
patients on whom this test was performed 
had defimte elevation of spmal flmd pro- 
tem In 34 mstances the protem was over 
100 mg per cent and 12 values were over 
1,000 mg per cent Elevated spmal flmd 
protem is not pathognomomc of spmal cord 


tumor, but m the presence of sensory 
changes and partial or complete spmal sub- 
arachnoid block the evidence is over- 
whelmmgly m favor of this diagnosis 

ROENTGENOLOGIC CONSIDERATIONS 

Plain Films Camp (9) estimated that 
21 6 per cent of mtradural extramedullary 
spmal cord tumors caused erosion or in- 
filtration of the spinal canal In our senes, 
roentgenograms were available for study on 
aU patients We were able to detect diag- 
nostic evidence on the plain films in only 11 
of the 68 This represented 16 per cent of 
the senes All of the bone changes, how- 
ever, were m the intradural extramedullary 
group, so that 19 6 per cent of that group 
had positive roentgen evidence on plam 
films The only diagnostic changes ob- 
served by us were erosions or infiltration of 
the bony canal 

Although Gray (10) has reported that 
somewhat less than 10 per cent of spinal 




Fig 3 Epidermoid A Anteroposterior projection a Extensive erosion of pedicles 
and laminae, I>-3 b Beginning erosion of pediclts L-2 and L-4 B Lateral film Erosions 
of postcnor surface L-2 and L-3 

Fig 4 Leurofibroma A Erosion of vertebral bodies and lateral masses of C-3 and C-4 
B Defect demonstrated on lateral film 
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Fig 0 Invasive meningioma Infiltrative destruction of vertebrae laminae and pedicles, L-4 and L 5 
Fig 6 Neurofibroma Extensive erosion of vertebrae, pedicles, and laminae L-1, L 2 and 1^3 


cord tumors show calcification, we were 
unable to detect any calcification m our 
tumors roentgenologically, even though 
several showed gross calcification at ex- 
ploration Calcification is apparently un- 
common except m menmgiomas, occasional 
hemangioblastomas, and vascular ohgoden- 
droghomas 

We agree with Camp (9) that actual 
measurement of the mterpedicular spaces, 
according to the techmc of Elsberg and 
Dyke (11), is not as important as careful 
mspection of the pedicles and bony canal 
In all of our cases showmg bone erosion, 
the defects were evident to the roentgenol- 
ogist without recourse to charts of the 
mterpedicular distances Subsequently 
films on all 68 patients were reviewed, and 
mterpedicular spaces were measured and 
charted We were unable to detect any 
additional cases of bone erosion 

The earhest bone change was erosion of 
the medial aspect of the pedicles (Fig 1) 

A. number showed rather symmetrical ero- 


sion of the medial aspects of both pedicles 
m several vertebrae (Fig 2) As the tu- 
mors enlarge, they eventually produce 
pressure erosion of the spmal canal, vath 
atrophy of the pedicles, laminae, and pos- 
terior surfaces of the vertebrae (Fig 3) In 
the cervical spme, punched-out defects 
(Fig 4) m the lateral masses and enlarge- 
ment of the mterv’-ertebral foramina are not 
uncommon 

Subdural and intramedullary tumors do 
not, as a rule, invade bone, however, we 
have seen an invasive memngioma that 
extensively infiltrated several vertebral 
bodies (Fig 5) and their laminae, pedicles, 
and spinous processes 

Dyke (12) has pointed out that multiple 
vertebral erosions are unusual except m 
ependymomas, congemtal cysts, and giant 
tumors of the cauda equina One of our 
neurofibromas (Fig 6) caused rather exten- 
sive changes m the first three lumbar ver- 
tebrae Furthermore, both of our develop- 
mental tumors eroded several vertebrae 
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Fig 7 A Intramedullary astrocytoma, C-1 and C-2 Cisternal myelogram revealing increased diameter 
of the cord due to tumor B Intramedullary ependymoma Cisternal myelogram Partial obstruction wth 
central defect, increased width of cord and lateral extension of oil along tumor 


Extraspmal extensions of cord tumors 
occasionally are demonstrated roentgeno- 
logically The extradural extension of the 
dumbbell-type neurofibroma is the best 
example We have found these soft-tissue 
extensions difiicult to identify m the cervi- 
cal spine but rather easy to detect along the 
dorsal spine In the lumbar area they can 
be seen occasionally indentmg the psoas 
muscle shadow 

MYELOGRAPHY 

Camp (5) and others have pointed out 
that opaque media should not be used in 
the spinal canal until all other methods of 
diagnosis of spinal cord tumors have been 
attempted Horrax (13) contends that a 
myelogram should be done only when the 
level of a lesion cannot be determined from 
neurologic studies Gardner (14) beheves 
that any patient suspected of having a cord 
tumor IS entitled to a myelogram to estab- 
lish or exclude the diagnosis, unless either 


the plain roentgenogram or the physical 
exammation is imeqmvocal Delay in the 
diagnosis of spinal cord tumors is in part 
attributable to the reluctance of many 
physicians to order myelograms on then 
patients 

Our best myelograms have been ob- 
tained with thorotrast This medium was 
used for all lumbar myelograms done at the 
Cleveland dime for a penod of three of 
four years, until several severe memngeal 
reactions were observed for the first time 
in 1943 vSmee then, pantopaque has been 
used routinely We have had practically 
no expenence with air myelography 

We beheve that lumbar myelography is 
the procedure of choice when there is no 
evidence of subarachnoid block We prefer 
to use 5 c c of opaque medium Our 
techmc combines roentgenoscopy, spot 
roentgenograms, and survey films as neces- 
sary to demonstrate each lesion to best ad- 
vantage 
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Fig 8 Extradural Hodgkin’s paragranuloma Cisternal myelogram Partial obstruction of lower border 

D 6, with central defect and lateral extension of oil 
Fig 9 Intradural and extradural neurofibroma Lumbar myelogram Lateral defect, S 1 


^Tien a subarachnoid block has been 
demonstrated by a study of spinal flmd 
dynamics, our neurosurgeons mject oil into 
the astema magna They reason that, 
smce a block has been demonstrated, the 
prune purpose of the myelogram is to 
identify the upper level of the lesion From 
the standpomt of excision they are in- 
terested in the upper limi t of the tumor 
The lower limi t is often detemuned with 
reasonable accuracy by the neurologic 
studies, whereas the upper margin is seldom 
sharply defined Furthermore, smce sur- 
gical exploration is almost always indicated 
in the presence of subarachnoid block, the 
identity of the lesion is of secondary im- 
portance This explains the large number 
of asternal myelograms, 29, as compared 
to lumbar mydograms, 11, in our senes 
W e have used as httle as one or two drops 
of oil m cisternal mj^elography and have 
seldom used more than 3 c c Despite this 
small amount, our tumor localization has 


been correct m 27 of 29 asternal myelo- 
grams One failure occurred on the fifth 
myelogram m a patient who had multiple 
menmgiomas In this case, three Jirevious 
dorsal lanunectormes, old oil in the sub- 
arachnoid space, and arachnoidal adhesions 
combined to make the task more difficult 
There were no errors of localization in the 
lumbar myelograms Our accuracy, 94 6 
per cent, compares favorably with that of 
Camp (5), 96 8 per cent 
The character of the defects produced by 
mtrameduUary tumors have been descnbed 
by others (5, 15, 16) They have pointed 
out that partial block, widemng of the 
cord, and lateral displacement of the oil are 
rather charactenstic of intramedullary tu- 
mors (Fig 7) We have occasionally seen a 
somewhat smular appearance -with ex- 
tradural lesions (Fig 8) 

Lateral defects (Fig 9) m the opaque oil 
are more often seen in those tumors which 
have ansen beneath the dura and have 
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Fig 10 Neurofibroma Thorotrast myelogram A Anteroposterior view B Lateral view Complete 
obstruction at lower border, L-4, -with central concave defect 


grown through the dura and into an inter- 
vertebral foramen 

‘\^Tien a subdural tumor produces a com- 
plete block, there is a central concave de- 
fect (Fig 10) m the opaque oil column 
This was charactenstic of a good number 
of our subdural tumors 

PROGNOSIS 

The elapsed time following operation has 
been too short in many of our patients to 
penmt defimte conclusions about progno- 
sis As would be expected, however, pa- 
tients with the more mahgnant types of in- 
tramedullary ghomas have done poorly 
T wo died m two to four months after opera- 
tion One patient havmg an hemangio- 
blastoma died twenty-seven months after 
operation On the other hand, patients 
with intramedullary ependymomas have 
fared better One is alive without recur- 
rence after five years Most of the patients 
with neurofibromas and raemngiomas have 
survived, but the degree of recovery has 


been directly related to the extent of cord 
damage and the duration of symptoms be- 
fore removal of the tumor Hyndman and 
Russell (17) have emphasized that it is not 
always possible to predict the degree of re- 
covery pnor to surgery, but the results are 
often surpnsingly good 

SUMMARY 

1 Delay in the diagnosis of cord tumors 
IS due pnmarily to a low index of suspicion 

2 Myelography is indicated m any 
cord tumor suspect on whom the diagnosis 
and locahzation cannot be established by 
other means 

3 In our senes, myelography locahzed 
the tumor accurately in 94 6 per cent of the 
cases m which it was attempted 

4 Degree of recovery in spinal cord 
memngiomas and neurofibromas is directly 
related to the degree of irreversible cord 
damage 

10515 Carnegie Ave 
Cleveland 6, Ohio 
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SUMARIO 

Ttunores de la MMula Espmal 


Este repaso versa sobre una sene de 71 
tumores de la m4diila espmal extirpados a 
68 enfermos, comprendiendo 30 neurofi- 
bromas, 22 menmgiomas, 10 ependimomas, 
3 astrocitomas, 2 casos de gboblastoma 
multifonne y 1 , cada imo, de tumor raixto, 
epidermoide y hemangioblastoma En los 
tumores de la m6dula espmal el sintoma 
sobresahente es el dolor, habiendo sido 
tambi4n el imcial en 50 enfermos de esta 
sene y apareado mds tarde en otros 5 
En 55 pacientes hubo al prmcipio o mds 
tarde sintomas neuroldgicos Muchos de 
los enfermos habian sido tratados sm re- 
sultado con la fisioterapia u otras medidas 
antes de establecerse el diagndstico 

Roentgenoldgicamente, la patologla 6sea 
mds temprana consistid en erosidn de la 
Cara medial de los pedfculos Al agran- 
darse los tumores, produjeron con el tiem- 
po erosidn hipertensiva del conducto ra- 
quldeo, con atrofia de los pediculos, Id- 
nunas y caras postenores de las vdrtebras 
En la porci6n cervical del raqms, no son 
raras las deformaciones excavadas de las 


masas laterales y la hipertrofia de los agu- 
jeros mtervertebrales 

A los AA la mielografia lumbar les ha 
resultado ser el procedmuento de elecadn 
para el descubnmiento de estos tumores 
cuando no hay signos de bloqueo subarac- 
noideo Si el estudio de la dmdrmca del 
Ifqmdo raquldeo mdica bloqueo subarac- 
noideo, estd mdicada la mielografia aster- 
nal Aunque los mejores rmelogramas son 
los obtemdos con torotrasto, se ha abando- 
nado el empleo de este medio debido a la 
apanadn de algunas graves reacaones 
meningeas El pantopaco es empleado 
ahora sistemdticamente En 94 6 por cien- 
to de los casos de esta sene en que se 
prob6 la mielografia, locahzd el tumor con 
exactitud Estd mdicado este procedmu- 
ento en todo enfermo en que se sospecha 
tumor medular y no pueden establecerse por 
otros medios el diagndstico y la locahzaadn 
En los memngiomas de la mddula espmal 
el grado de reposicidn guarda relaadn di- 
recta con el grado de las lesiones medulares 
ureversibles 



Prepyloric Local Gastritis^ 

JAMES B HAWORTH, M D , jmd NOEL B RAWLS, M D 


S pasm and mucosal deformity m the 
prepylonc segment of the stomach are 
among the most common abnormal mani- 
festations observed by radiologists m 
exarmnation of the upper gastro-mtestmal 
tract Antral gastntis has been described 
m detail by Golden (4), and the radio- 
graphic findmgs have been elaborated by 
Arendt (9) Forssell (1) performed ex- 
haustive studies of the ra^ographic ap- 
pearance of the mucous membrane of the 
gastro-mtestmal tract Wolf and Wolff 
(5) reported observations on healthy gas- 
tric mucosa, made in a patient with a 
large gastrostomy It will be our pur- 
pose here to corrdate the findmgs of these 
mvestigators with those m our own senes 
of 1,519 upper gastro-mtestmal studies 
performed on 1,289 patients, with speaal 
reference to an abnormal state of the dis- 
tal segment of the stomach which we call 
“prepylonc local gastntis ” 


Table I IwaDENCE of Prepyloric Local Gastritis 
IN 1,289 Patients 


Prepylonc local gastntis, 

uncomplicated (t e , without 
demonstrable ulcer) 

Prepylonc local gastntis, 

associated with other gastro- 
duodenal abnormalities 
No evidence of prepylonc local 
gastntis 

Total 


109 cases ( 8 6%) 

176 cases (13 7%) 

1,004 cases (77 8%) 
1,289 cases ( 100%) 


This redimdant term was selected to 
emphasize the pnmanly local nature of the 
disturbance, as contrasted with the more 
generahzed types of gastntis which have 
been descnbed frequently by gastrosco- 
pists Our attention was directed to this 
condition by a case exhibitmg a fixed 
prepylonc deformity thought to be of neo- 
plastic ongm, m which no orgamc disease 
was found at laparotomy Less marked 
degrees of antral irregulanty were seen m 
many patients exhibitmg no demonstrable 

‘ Accepted for publication in November 1948 


organic lesion Through chnical study of 
these cases, a charactenstic syndrome 
emerged Pathologic matenal for his- 
tologic exammation has been scanty be- 
cause of the ranty of surgical mtervention 
m these cases, but suJEaent matenal has 
been obtamed m 9 cases to indicate that 
abnormal changes occur m the gastnc 
mucosa in this disease 

INCIDENCE 

The madence of prepylonc local gas- 
tntis m our senes is shown m Table I A 
more detailed analysis of the relative fre- 
quency of this condition, occumng alone 
and m combination with other abnormah- 
ties of the upper gastro-mtestmal tract, is 
given m Table II In this latter table the 
sex mcidence is also shown 

It is apparent that prepylonc local 
gastntis is shghtly less frequent m occur- 
rence than duodenal ulcer, but is more 
than twice as frequent as gastnc ulcer 
There seems to be no sigmficant difference 
m mcidence between the sexes Cases 
have been obsen’'ed as early as seven years 
of age and as late as seventy-eight years 
The peak incidence is m the thurd decade 

ETIOLOGY 

It is our opinion that prepylonc local 
gastntis IS pnmanly a psychosomatic dis- 
order m which the parasympathetic 
(craniosacral autonomic) nervous system is 
subjected to excessive stimulation of cen- 
tral ongm The vagus nerves mediate 
both motor activity and secretion m the 
stomach The benefiaal effect of vagot- 
omy in some cases of mtractable peptic 
ulcer appears to be established The 
admimstration of atropine, which blocks 
the nerve endmgs of the parasympathetic 
(cramosacral autonomic) system, dimm- 
ishes or reheves the symptoms of these 
patients Smoking, on the other hand, 
aggravates the complamts and appears to 
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Table II Sex Inobence of Prepyloric Gastritis 


Males Females All Cases 


Entire senes 
Prepylonc local gastntis 
Alone 

With duodenal ulcer 

Witli gastnc ulcer 

With duodenal and gastric ulcer 

With duodenal deformity (due to healed duodenal ulcer) 
With duodenitis 


714 

(100%) 

675 

(100%) 

1,289 

(100%) 

66 

(7 

7%) 

64 

9 

4%) 

109 

(8 

6%) 

64 

(7 

6%) 

24 

(4 

2%) 

78 

(6 

0%) 

26 


6%) 

17 

(3 

0%) 

42 

(3 

3%) 

21 

(2 

9%) 

6 

(l 

0%) 

27 

(2 

1%) 

6 


7%) 

13 

(2 

3%) 

18 

(1 

4%) 

7 

1 

0%) 

4 

(o 

7%) 

11 

(0 

9%) 


Total cases of prepylonc local gastritis 167 (23 4%) 118 (20 6%) 285 (22 1%) 

Duodenal ulcer (all cases) 216 (30 3%) 102 (17 5%) 318 (24 7%) 

Gastric ulcer (all cases) 72 (10 1%) 66 (9 7%) 128 (9 9%) 

Normal patients (including non-mflammatory abnormalities) 316 (44 3%) 353 (61 6%) 669 (61 9%) 


delay recovery nicotine paralyzes the 
s)Tnpathetic ganglia in Auerbach’s plexus, 
and may have an effect similar to that of 
stimulation of the antagonists, on the para- 
sympathebc (craniosacral autonormc) nerv- 
ous system 

Patients exhibiting the charactenstic 
clmical syndrome and radiographic find- 
ings of prepylonc local gastntis are 
qmte commonly of the “nervous” type 
Histones often reveal recent traumatic 
episodes or situations involving abnormal 
stress upon the emotions or capabihties 
We have been able to follow a number of 
cases for penods up to two years, with 
senal radiographic studies at mtervals of 
three months or less In these patients, 
penods of emotional stress were usually 
charactenzed by exacerbations, both symp- 
tomatically and objectively, while m penods 
of tranqmUity remissions occurred In 
this connection, the foUowmg quotations 
are of mterest (Portis) 

“A normal digestive tract cannot have continuous 
emotional stimuli reach it day after day, week after 
week, month after month, and even year after year, 
and still remain normal without showmg evidence of 
physiologic and structural change We, however, 
have failed to recogmze these changes Increasing 
chnical experience, with laboratory and roentgeno- 
logic evidence, must show some deviation from nor- 
mal if the patient has symptoms ’’ 

“Any gastroenterologist with a broad clinical 
experience will honestly admit that a majority of 
his patients have a symptom complex for which no 
orgamc basis can be found ” 

We beheve that many of these patients 
have prepylonc local gastntis 

The observations of Wolf and Wolff (5) 


on the exposed mtact gastnc mucosa m the 
gastrostomy of a patient with esophageal 
obstruction, contnbute to an understand- 
mg of the mechamsm present The fol- 
lowing sentences are especially pertment 

“The hypersecretmg stomach is always hypereimc, 
turgid, engorged ” 

“This IS true, regardless of whether the accelerated 
secretion occurred in response to the stimulus of 
food, alcohol, or histamme, or to certain emotionally 
changed situations ” 

“When the hyperfunctioning, engorged state was 
prolonged in our subject, he frequently complained 
of abdominal discomfort and pain ” 

SYMPTOMATOLOGY 

The most charactenstic complamt m 
this group of patients is distress, which 
may be of a bummg, achmg, or gnpmg 
character, generally occumng from fifteen 
to thirty mmutes after the mgestion of 
food The discomfort is locahzed to the 
epigastnum or lower sternum, it is fre- 
quently reheved by alkahes or demulcent 
agents Spices, alcohol, and coffee aggra- 
vate the condition, while a bland diet re- 
heves the symptoms, entirely or in part 
Some of the cases exhibit the typical ulcer 
sequence of distress-food-rehef, or there 
may be discomfort both after eating and 
when the stomach is empty Gastro- 
mtestmal hemorrhage has occurred in 
uncompheated cases of prepylonc local 
gastntis In 13 patients, 1 per cent of our 
entire senes of cases, there was gastro- 
mtestmal bleedmg for which no other 
orgamc cause could be found This repre- 
sents 12 per cent of our cases of uncom- 
plicated prepylonc local gastntis 











Plate II Normal mucosal folds m the prepyloric segment of the stomach 


PATHOLOGY 

The available material mdicates that 
there is a pronounced infiltration of the 
mucous membrane with lymphocytes 
This process, m our senes, is hunted to 
the mucosa, and there is no mvasion of 
the submucosa or musculans Edema of 
the submucosal connective tissue is, how- 
ever, a frequent findmg The mucosa is 
mcreased m thickness there is diapedesis 
or capillary hemorrhage m the mucous 
membrane Ulceration is commonly ab- 


sent, but there may be superfiaal erosion 
of the gastnc mucosa The photomicro- 
graphs m Plate I illustrate the findings m 
the prepylonc area, mth normal gastnc 
tissue from the pars media for companson 
The preoperative roentgenogram of the 
patient’s stomach is included 

ROENTGEN DIAGNOSIS 

The behef seems widely established that 
the roentgenologic diagnosis of gastntis is 
not rehable Gastroscopists generally scoff 
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Plate III Distal segment of the stomach m prepylonc local gastritis 


at the possibihty of accurate x-ray demon- matenal mto the stomach and its subse- 
stration of this condition A recent article quent descent are studied with particular 
by Walk (11) supports this opmion It is care to ascertam the presence or absence of 
our contention that a properly conducted non-opaque gastric flmd Manual pres- 
\-ray exammation can give detailed mfor- sure is exerted over the most dependent 
mation concemmg the condition of the portion of the stomach, and the banum 
gastric mucosa Our techmc is as follows suspension is gently spread throughout 
An aqueous suspension of 100 gm of the accessible portions of the stomach, a 
banum sulfate m a total volume of 240 trace being forced through the pylorus if 
c c IS used After prehminary fluoroscopic possible 

survey of the thorax and abdomen, the The mucosal folds withm the stomach 
pabent is instructed to take a single and duodenum are studied m detail, with 
swallow of the banum suspension, “about a spot-films as requued to record and amplify 
a espoo ul The entry of the opaque the fluoroscopic observations These are 







Plate IV Prepylonc local gastntis, before and after treatment Roentgenograms on the left are those of the 
initial exammation m each case while those on the right show the appearance after remission of symptoms The 
interval is six weeks m each case 



generally made with the aid of an alu- 
nunum pressure cone Only after this pro- 
cedure has been earned to completion is the 
stomach fiUed with the remamder of the 
240 c c meal 

Observation is then earned out with the 
patient erect, m frontal and obhque projec- 
tions Further fluoroscopic exammation 
IS done m the prone, prone nght antenor 
obhque, and nght lateral decubitus posi- 
tions Routme radiography is conducted 
m the prone and prone oblique positions, 
■wath such additional \aews as seem in- 


dicated m the mdividual case Four-hour 
observation is also routme 

Our entena of prepylonc local gastntis 
are (a) the presence of an mitial gastnc 
flmd residue (“hjqiersecretion”) , (b) \ns- 
ible prepylonc mucosal defonmty, as 
hereinafter desenbed and illustrated, (c) 
locahzed prepylonc tenderness on deep 
pressure, (d) spasm along the distal por- 
tion of the lesser cun’^ature, with or with- 
out pylorospasm, (e) mterference with 
normal penstalsis and ‘‘antral systole ” 
The presence of any four of these critena is 
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Plate V Senal examinations (Case A K ) 

1 Initial examination, Dec 16,1947 Patient refused treatment after this date because of temporary remission 
of symptoms 

2 Feb 17, 1948 Severe prepyloric local gastritis, duodenal ulcer 

3 April 6, 1948 Both the prepylonc local gastritis and the duodenal ulcer are healing 

4 July 19, 1948 The patient is asymptomatic and there is no radiologic evidence of disease The fluoroscopic 
examination of this date and other roentgenograms demonstrated an apparently normal stomach and duodenum 


sufficient for diagnosis if mucosal deform- 
ity and local tenderness are among those 
found 

The charactenstics of the deformed prepy- 
lonc mucosal folds can be manifold There 
IS almost invariably a thickemng of the 
mdmdual folds, with varying degrees of 
distortion of the pattern which they form 
The changes are generally most marked 
along the lesser curvature, m its distal 
portion The swollen folds may project 
through the pylorus to form filhng defects 
in the base of the duodenal bulb In 
several of our cases the changes, though 
locahzed, have been of such an extreme 
degree as to exate the suspicion of neo- 
plasia, the stiffening of the gastric wall is, 
however, somewhat less than is usually 
seen in carcinoma, and the subsequent 
dramatic disappearance of the lesions 
under therapy has justified our diagnosis 


The senes of roentgenograms m Plate 
rV demonstrates the heahng of this dis- 
ease tmder conservative medical manage- 
ment 

DISCUSSION 

The course of several of these mteresting 
cases has led us to speculate that prepylonc 
local gastntis may m numerous mstances be 
the precursor of gastnc or duodenal peptic 
ulcer It has seemed remarkable that the 
roentgen findmgs of prepyloric local gastn- 
tis persist after the rehef of symptoms, and 
after the apparent healmg of gastnc and 
duodenal ulcer craters In such cases the 
recurrence rate has been high when the 
patient discontmued therapy before all 
radiologic signs of disease had disappeared 
Plate V demonstrates a case m which a 
duodenal ulcer developed after prepylonc 
local gastntis was identified Plate Vl 
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I shows a recurrence in a patient who failed 
I to follow ad\ace 
» 

TREATMENT 

Our fundamental rule in these cases is to 
give the gastnc mucosa as much rest as 
possible To tins end, a bland diet is insti- 
tuted, intli "Ampliojel” (fluminum hy- 
droxide gel, U S P ), as m a peptic ulcer 
regime The patient is urged to discon- 
_ tinue tlie use of alcohol, tobacco, and 
coffee Atropine or belladonna is used m 
I nioderate dosage, Math phenobarbital where 
its use seems desirable “Pynbenzamine” 
(tnpelennamine hydrochlonde), 50 mg 
9 1 d , IS given for the first two weeks, after 
which the dosage is continued or reduced 
according to the indications m the mdi- 
vidual case This drug seems nearly 
specific for the disease and has alleviated 
symptoms even in cases in which co-opera- 
tion has been poor 

The underlying psychodynamic factor is 
^•pproached by discussion with the patient 
of the mechamsm of the disease and the 
malevolent effects of tension and worry 
^^en the patient can be induced to dis- 
miss his personal problems freely with his 
physician, an early and complete renus- 
sion of symptoms can be expected 
We endeavor to emphasize to the patient 
the fact that he has a “six months dis- 
ease’’ at the very least We have found 
roentgen evidence of complete remission in 
most mstances at from three to four 
months after the mstitution of therapy, but 
We beheve that an additional period of 
dietary and pharmacologic supervision may 
dimmish the recurrence rate 

SUMMARY AND CONCLUSION 

Prepylonc local gastritis is a disorder 
manifested by postprandial epigastric dis- 
tress and raiologic abnormahties of the 
distal segment of the stomach The anam- 
nestic and radiographic characteristics of 
the disease are discussed W e beheve this 
condition to be a precursor of gastnc and 
duodenal peptic ulcer m many mstances 
Its treatment is simple and effective 



Plate VI Senal examinations (Case R S ) 

1 Initial examination, Jan 14 1947 

2 Feb 11 1947 The patient has been free from 
distress for three weeks The fluoroscopic examination 
and the other roentgenograms made on this date show 
no gastnc or duodenal abnormalities 

3 March 24, 1947 The patient discontinued 
treatment against advice after the previous examina- 
tion He now exhibits a recurrence of prepylonc local 
gastntis 

The recognition and care of this condi- 
tion will dimimsh greatly the number of 
xmdiagnosed dyspepsias m general medical 
practice 

140 East Lefelle Street 
Salem Ore 
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SUMARIO 

Gastntis Local Prepildnca 


La gastntis local prepil6nca es un tras- 
tomo que se traduce por malestar epi- 
gistnco postprandial y anomalias radio- 
Idgicas del segmento distal del estdmago, 
comprendiendo estas ultimas presencia 
imcial de un residue de jugo gistnco , de- 
fomudad visible de la mucosa prepildnca 
(espesamiento de los pliegues de la mucosa 
con mayor o menor alteracidn del patr6n 
que forman) , espasmo a lo largo de la por- 
a6n distal de la curvatura menor, con o sm 
piloroespasmo , obstacuhzacidn del penstal- 
tismo normal y sistole antral Para el 
diagnbstico es mdispensable la presencia de 
hiperestesia local y de deforrmdades de la 
mucosa 


Este estado parece ser en muchos casos 
precursor de tilcera gdstnca o duodenal 
El tratamiento es senciUo y eficaz, con- 
sistiendo en la medicacidn apropiada, la re- 
gulacidn diet6tica y la atencidn a los subya- 
centes factores psicodindrmcos Con el 
reconoamiento y cuidado del estado dis- 
mmturd considerablemente el numero de 
dispepsias no diagnosticadas en la prdctica 
m6dica general 

Las obsert'^aciones aqul anotadas se 
hiaeron en una sene de 1,519 exdmenes de 
la porcibn supenor del aparato gastromtes- 
tmal en 1,289 enfermos, mcluso 285 casos 
de gastntis local prepildnca 
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A LTHOUGH EARLIER workin this direction 
had been accomplished, it remamed 
forRobbandSteinberginl93S (1) to present 
to Amencan radiologists a safe and practi- 
cable method of ^^suahzmg the various 
chambers of the heart m man Thanks 
to them, angiocardiography was available 
for chmcal use when new developments in 
cardiac surgery (2) emphasized the need 
for more accurate analysis of cardiovascular 
anomahes in prospective patients The 
basic method described by these investiga- 
tors has been vudely used dunng the past 
decade In many instances valuable ana- 
tomic information otherwise imobtamable 
has been provided in spectacular fashion 
Sometimes, particularly in cases of congem- 
tal cardiac lesions, angiocardiographic ex- 
amination has yielded disappointingly un- 
satisfactory results Failure to identify 
adequately the nature of developmental 
anomahes involving the heart and great 
vessels is often traceable to shortcommgs 
m existing apparatus employed for angio- 
cardiographic exammation 

The rapid advances in the field of cardiac 
and vascular surgery which the past few 
years have witnessed call for the develop- 
ment of radiologic methods which are 
capable of yielding prease information 
regardmg detaded cardiovascular anatomy 
and arculatory physiology Angiocardi- 
ography, if fully exploited, should be able to 
provide far greater diagnostic assistance 
than IS now the case Any specialized 
device designed for use m the radiographic 
study of cardiac circulation must meet four 
basic requirements of performance if the 
potential value of such exammation is to be 
fully realized 

1 Individual exposures must be suf- 
ficiently brief to stop effectively the move- 
ment of cardiac walls and the advancing 


column of opacified blood Exposures as 
rapid as one-sixtieth of a second are desir- 
able, expostues which exceed one-twen- 
tieth of a second approach the allowable 
maximum 

2 Ability to provide multiple expo- 
sures in extremely rapid sequence is neees- 
sary if the entire cycle of cardiac cncula- 
tion IS to be observed Within the beatmg 
heart, events occur so rapidly that an 
exposure rate of four per second may well 
be considered to be a minimum require- 
ment 

3 Roentgenographic images must be 
bnUiant and clearly detaded if they are 
to be mterpreted with the degree of accu- 
racy which exammation of this type re- 
quires 

4 Apparatus used for angiocardi- 
ography must be automatic and dependable 
m operation A rapid burst of automati- 
cally tuned and spaced exposures is required 
to record the fleeting cuculation of the 
opaque mass from vena cava to descendmg 
aorta 

Advantageous but less important fea- 
tures to be sought m addition to the basic 
requirements are easy mobdity and reason- 
able cost Unless in a given x-ray depart- 
ment it IS possible to establish a separate 
room for highly speaahzed procedures, a 
room which need not be counted upon for 
the dady chmcal acbvibes of the division, 
it is helpful to use an angiocardiographic 
device which can be wheeled mto a room 
eqmpped with high-energy generating 
eqmpment and as qmckly wheeled out 
when study of the cuculation through the 
patient’s heart has been completed Ex- 
tremely high cost of any speaahzed x-ray 
accessory greatly hnuts its wide apphca- 
tion, thus hampenng and delaying desir- 
able development 


* From the Department of Roentgenology, University of Michigan, Ann Arbor, Mich 
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Today, in the laboratones throughout 
the United States where angiocardiography 
IS being employed, apparatus of three 
general types is being used One type of 
device depends upon the use of cut film 
m standard or special cassettes equipped 
with high-speed intensifying screens Cas- 
settes are shifted automatically from a lead- 
protected magazine into position for expo- 
sure and m the same fashion are removed 
from the exposure field and transported 


of the patient than is required when direct 
filmmg methods are used, and distinct 
hmitation in the matter of frequency of 
exposure 

Recently magazme cameras designed for 
aenal photography have been adapted 
commercially to the needs of angiocardiog- 
raphy Stnp film IS fed into position 
between intensifymg screens where succes- 
sive direct exposures of 9 1/2 X 9 1/2 
inches are made Thus far the manufac- 



Fig 1 Diagrammatic sketch of angiocardiographic camera Drive shaft (1) is 
driven by a motor through a variable speed reducer allowmg selection of speeds from 
1 to 6 per second An eccentric arm (2) operating from the drive shaft imparts a 120° 
oscillatmg motion to the outer ring (3) of the free wheeling clutch The outer nng 
floats fred> on the shaft (4) and when tummg clockwise causes the jammmg pins (5) 
to jam between the opposing surfaces of the outer nng and the inner ring (6), thereby 
driving the inner ring Durmg counter-clockwise rotation of the outer nng the jara- 
mmg pins nde free betn een the opposmg surfaces and hence impart no motion to the 
inner nng Both the inner rmg and the large gear (7) are ke> ed to the same shaft The 
gear ratio betn een the large gear and the small gear (8) and the circumference of the 
film raetenng drum (9) are so designed that the intermittent 120° rotary motion of the 
large gear will meter the desired length of film over the metering drum Roll film sup- 
pli& from the storage spool (10) and passing between intensify ing screens in the expos- 
ure frame is thereby metered in equal lengths It is then wound on a take-up spool (11) 
which is driven through a simple slip clutch (not shown) The screen cam (12) on the 
drive shaft loners the back screen by means of a lever arm freeing the film dunng the 
film-moving portion of the cycle. &reen contact dunng the exposure portion of the 
cycle IS maintained bv spring tension The radiographic exposure is synchronized with 
the exposure portion of the camera cycle by means of the timing cam (13) which closes 
the normally open micro-sn itch ( 14) immediately after the film comes to rest The leads 
from the micro smtch are connected to an ordinary female lamp plug which is installed 
in the radiographic control panel and mred in parallel to the push-button circuit 


into a lead protected chamber after expo- 
sure (3-5) In general, instruments of this 
sort do not attam the frequency of expo- 
sure necessar}'- to record m dependable 
fashion all of the important events of 
cardiac circulation 

The photoflu orographic method has been 
adapted to the study of cardiac circulation 
wuth some success (6) The pnncipal 
difficulties inherent m tins type of appara- 
tus are some loss m roentgenographic 
detail, the necessity for greater exposure 


turer has been unable to offer greater 
frequency of exposure than two per second 
The cost of this type of eqmpment is 
extremely high at the moment 

The Cmex camera designed by Dr 
Hans Jarre and described by him m 1929 
(7, 8) possesses many of the features which 
are desirable for angiocardiography Sev- 
eral years ago Dr Jarre kindly loaned his 
camera to us, and with it some attempts 
to study pulmonary circulation in expen- 
mental animals were earned out pnor to 
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Fig 2 Modified cinex-camera motor-dnven with carnage Horizontal position 
Fig 3 Camera arranged in vertical position 


July 1946, when the instrument was re- 
turned to Dr Jarre In our machine shop 
we constructed a camera smular to the 
Cmex for use with 8-mch duphtized strip 
film with motor drive supplantmg the 
ongmal hand-crank operation Very 
quickly it was found necessary to redesign 
the power transmission mechamsm com- 
pletely to allow smooth and dependable 
operation The revised mechamsm, dia- 
grammed m Figure 1, has performed very 
satisfactorily smce November 1947 m 
carrying out something over fifty angio- 
cardiographic exammations m man 
A sturdy wheeled carnage was built to 
support the camera m either the horizontal 
or upnght position (Figs 2 and 3) The 
front surface of the camera consists of 
three hinged doors which may be opened 
tor loading and unloadmg These latch 
tightly to exclude hght when the instru- 
ment is m operation (Fig 4) The two end 
doors, which cover the supply and take-up 
film spools, are heavily leaded to exclude 
^-rays The center door carries one of the 
two 8 X 10-inch high-speed mtensifymg 



Fig 4 Camera inth its three hinged doors open 


screens betw'een which film is exposed 
The camera can be loaded with a spool of 
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x-ra}’^ film S inches wide and 50 feet or more 
m length 

Although the mstrument is capable of 
advancing film at the rate of five frames per 
second, it has not been possible to date 
to take full advantage of this feature The 
500-ma energizing apparatus installed m 
the radiographic room where the camera is 
used IS eqmpped with a mechamcal impulse 
tuner which was not designed for rapidlj'^ 
repeated exposures The contact switch 
will not reset itself rapidl}’- enough to per- 
rmt exposures more frequently than two 
and one-half per second Even with this 
limi tation, which has not yet been over- 
come, consecutive exposures at half-second 
mter\'als from the moment of mjection of 
the opaque mass until its dissipation m the 
systemic arterial s^’stem has pronded a 
wealth of detailed information regardmg 
orculator}^ events 

The desuabiht}’’ of shownng the complete 
cycle of orculation from peripheral vem 
to aortic subdivisions is illustrated m 
Figiue 5 In this instance the patient 
presented chmcal mdications of aortic 
coarctation From an umnterrupted se- 
quence of 28 exposures made at half -second 
mterv^als, nin e frames have been selected 
which show the highhghts of the entue 
senes Fdms are sequentially numbered 
from the entry of the mjection mass mto 
the supenor vena cava, the first film with 
opaque blood m the supenor vena cava 
bemg number 1 Along the top row. Ex- 
posures 2, 3, and 5, made one-half, one, 
and two seconds after v ena caval fill, show 
the progress of opaque matenal from the 
nght auncle through the nght ventncle 
and mto the finer branches of the pulmo- 
nary’' artenes The middle row, Exposures 
8, 10, and 13, made three and a half, four 
and a half, and six seconds after vena caval 
fill, shon virtual disappearance of opaque 
matenal when the mjection mass is almost 
completely co nfin ed to th nulmonary’’ 
capillary bed and then 'tlje spectacular 
return of the opaque matenal to the pul- 
monary’ vems, with ultimate filhng of the 
left auncle and ventncle and partial escape 
into the ascending limb of the aorta 


Illustrations m the bottom row, Expo- 
sures 14, 15, and 16, show rapidly changing 
events at half-second mterv'^als as the left 
v’entncle discharges mto the aorta and its 
branches It is of considerable interest to 
note that, unless one were obtammg expo- 
sures at closely spaced mtervals, the very 
clear demonstration of the aortic constnc- 
tion so mcely seen m Exposure number 15 
would hav’e been obtamed only’ by’ the 
merest chance A half second earher 
and a half second later the pomt of con- 
striction IS seen with diflnculty’ Attention 
IS called to the fact that, although the 
mnonunate and left common carotid ar- 
teries are clearly visible, the subdavian 
cannot be seen In this particular patient, 
upper extremity hypertension character- 
istic of aortic coarctation is confined to the 
right arm, where the sy’stohc pressure was 
read at 165 mm Hg, m contrast to 110 
mm Hg on the left It is noteworthy that 
information of this character can be of the 
utmost v’alue to the thoraac surgeons who 
contemplate carry’mg out the Blalock 
procedure m a patient with the tetralogy’ 
of Fallot or repair of aortic coarctation 
It IS gratifying to be able m this par- 
ticular patient to observ’e m excellent de- 
tail the configuration of the right v’en- 
tncular outflow tract (Exposure 5), the 
right surface of the mterv’entncular sep- 
tum (Exposure 3) , the period of pulmonary’ 
capillary’ fill (Exposure 8), filhng of pul- 
monary’ v’ems (Exposure 10), the left 
margm of the mterv’entncular septum 
(Exposure 13) wi'th beginnmg fill of 
ascendmg aorta, and the all-unportant 
identification of coarctation site (Exposure 
15) This v’ery achiev’ement arouses the 
great desire to observ’e with ev’en greater 
de'tail the sequence of ev’ents instant by 
mstant during cardiac circulation For 
example, in the brief space of one-half 
second, the elapsed time between Exposure 
2 and Exposure 3, extensiv’e ventricular 
empty’mg has occurred, with v’lrtually 
complete filhng of the pulmonary’ arteries 
and their min or branches Only’ by good 
fortune did Exposure 5 again catch the 
right v’entncle in late systole, thus exposing 
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Fig 6 Interauncular septal defect Three exposures from complete senes, showmg continmng opacity of 
nglit heart Female, age 8, weight 40 lb , 30 c c 70 per cent diodrast, 300 ma , 90 kv , 1/20 second with wafer 
grid Exposure rate two per second 


the nght ventncular outflow tract to 
good advantage The considerable varia- 
tion in configuration of the left ventricle 
as shown in Exposures 13, 14, 15, and 16 
causes one to wish for enough more expo- 
sures to record the sequential changes in 
shape and size which occur throughout the 
cycle of ventncular contraction 

Another argument for multiple sequen- 
tial exposures to show the entire story of 
cardiac circulation is illustrated by Figure 
6, an exarmnation from which three 
exposures have been selected This pa- 
tient was thought, on the basis of chnical 
findmgs, to have uncomphcated mteraunc- 
ular septal defect The interauncular 
septal defect has perimtted opaque matenal 
to re-enter the nght heart from the left 
auncle, showmg as simultaneous fillmg of 
the nght and left ventncles (Exposure 
11) five seconds after injection One 
could scarcely be expected to plan m 
advance the optimum instant of exposure 
to show this state of affairs In Exposure 
8 there appears to be stenosis of the nght 
ventricular outflow tract with associated 
dilatation of the pulmonary artery penph- 
eral to this point It is entirely possible, 
however, that as seen at this particular 
instant, when systole appears to be about 


over, the cahber of the outflow tract as 
shown may not represent the true state of 
afi’airs Actually large pulsations were 
observed m the pulmonary artery 

The imperative need for more complete 
documentation of the events of cardiac 
circulation is spectacularly demonstrated 
by Figure 7 This patient has situs inver- 
sus of abdoimnal organs and levocardia 
The three exposures here reproduced, 
made at one-half, one, and one and one- 
half seconds after injection, show that 
mcommg opaque matenal first seen ui the 
transposed nght auricle has filled all 
cardiac chambers m the mterval of one- 
half second without providing the highly 
desirable information as to the manner ui 
which this was accomphshed Filhng o 
the nght-sided aorta, which has already 
begun m Exposure 3, can be followed into 
the abdormnal segment one-half secon 
later (Exposure 4) In this case the 
opaque mass has passed through the heart 
so rapidly that very few circulatory detai s 
have been recorded In another instance 
of transposed viscera with levocardia 
(Figure 8), m the short space of three an 
one-half seconds (Exposures 2—7) tne 
important events of circulation throug 
the grossly anomalous heart and gre^ 
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F.g 8 Transposition anomaly shoivmg Aeetmg o^c.ty of all carf^c ctam^ers 3 1/2 mo . 10 c c 7o 

per cent neo lopax, 300 ma , 58 kv 1/40 second no gnd Exposure rate two per secona 


vessels are virtually complete In Expo- 
sure 2, two superior venae cavae are seen 
about to discharge their contents into the 
heart One second later (Exposure 4), 
Well before emptying of the venae cavae 
bas occurred, opaque material has spread 
through the heart and out mto the proxi- 
mal aorta One and one-half seconds later, 
chambers withm the heart are almost in- 
distinguishable and opaque fillmg of the 
abdormnal aorta has occurred 


It IS not always simple to show the nght 
ventricular outflow tract to advantage 
On the other hand, information regarding 
the caliber of this tract is most important 
m determmmg whether or not the estab- 
hshment of a surgical commumcation be- 
tween systenuc and pulmonaiq' circuits is 
desirable Figure 9 illustrates the normal 
degree of caliber change one may expect to 
see if this canal can be obserxed m all 
phases of the cardiac cycle The width of 
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Fig 9 Aortic coarctation, showing normal variability of nght ventricular outflow tract m three successive 
exposures Iilale, age 38, weight 165 lb , 60 c c 75 per cent neo-iopax, 300 ma , 95 kv , 1/15 second with wafer 
gnd Exposure rate two per second 


the tract, shown here in left lateral pro- 
]ection, becomes progressively narrower 
m Exposures 4, 5, and 6, made as usual at 
one-half second mten’'als It would have 
been most helpful had the mstant of these 
three exposures been recorded on a simul- 
taneous electrocardiographic traang On 
the basis of Exposure 6 alone, one nught 
have considered reporting abnormal nar- 
rowmg of the mfundibulum of the nght 
ventnde 

An mterestmg and provocative situation 
IS illustrated in Figure 10, exposures se- 
lected from a case of uncomphcated inter- 
ventncular septal defect Seen m nght 
lateral projection the nght pulmonary 
artery is recorded m what imght be called 
optical section It casts a dense disk-hke 
shadow which vanes sharply m diameter 
from exposure to exposure Here again, 
identification of the mstant of exposure 
upon an electrocardiographic tracmg, to- 
gether with exposures at much more fre- 
quent mter\ als, would have supphed mter- 
estmg information regarding the amplitude 
of pulsation of this vessel 

The full extent to which roentgeno- 
graphic methods can be exploited to study 
the complex procession of events occumng 
during the flow of blood through the cham- 


bers of the heart and its great vessels has 
not yet been achieved There are no 
msurmountable problems mvolved, how- 
ever A new model of our camera is now 
under construction which will provide 
direct exposures eleven mches square to 
mimmize present difficulties m the matter 
of accurate positiorung of patients This 
camera wiU be capable of recordmg expo- 
sures at the rate of six per second The 
completed instrument will be considerably 
hghter than its prototype and wdl be 
designed with removable hghtproof maga- 
zmes to obviate the necessity of transport- 
mg the entue instrument into a dark- 
room for loading and unloadmg 

To utdize the full capabihties of the new 
camera an electromc timer, currently bemg 
developed commeraahy, wdH be employed 
to overcome present difficulties with nie- 
chamcal timers Imtial information from 
the manufacturer indicates that this new 
timer will be able to dehver eight l/30th- 
second exposures m one second 

We are also adapting a direct wntingj 
tvTO-channel osallograph with appropnate 
amphfymg device to mtegrate sequential 
roentgenographic exposures with continu- 
ously recorded electrocardiographic trac- 
mgs It IS our present plan to bmld a 
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Fig 10 Uncomplicated interventricular septal defect Three successive exposures show cahber changes in 
nght pulmonary arterj Female, age 9, weight 40 lb , 15 c c 70 per cent diodrast, 200 ma 82 kv , 1/10 second 
inth wafer grid Exposure rate tv o per second 


control panel through which the camera 
and the electrocardiographic recordmg de- 
vice can be operated by one individual 

SUMMARY 

Much of interest and value can be 
learned from cardiac angiography when 
the full cycle of circulatory events durmg 
the passage of blood from the vena cava 
to the aorta is recorded Existing appara- 
tus which can be operated at the rate of 
two exposures per second is a long step m 
this direction Results obtamed with such 
apparatus whet the appetite for an instru- 
ment which IS capable of providing much 
more frequent sequential exposures — ex- 
posures accurately related to events re- 
Wirded by simultaneous electrocardiog- 
raphy 

The design of an mstrument is described 
which promises to permit much more ex- 
tensive exploration of intrathoracic cir- 
culation by means of the angiocardio- 
graphic method 
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SUMARIO 

Angiocardiografia de Ciclo Completo 


Puede avenguarse mucho de interns y 
valor con la cardioangiografia cuando se re- 
gistra todo el ciclo de acontecimientos cir- 
culatonos durante el paso de la sangre de la 
cava a la aorta El aparato actual que 
puede funcionar a raz6n de dos exposi- 
aones por segundo representa un adelanto 
considerable en ese sentido Los resultados 
consequidos con dicho aparato excitan los 
deseos de obtener un instrumento capaz de 
facibtar exposiaones consecutivas mucho 
mds frecuentes, exposiciones estas relacio- 
nadas exactamente con los hechos registra- 
dos por la electrocardiografia simultdnea 


Describese el diseno de un instrumento 
en vias de construccidn que, segtin parece, 
pernutird una exploracidn mucho mds ex- 
tensa de la cuculacidn mtratordcica con la 
tdcmca angiocardiogrdfica El nuevo mo- 
delo sununistrard exposiciones duectas de 
27 5 cm ^ para reduar al mimmo las ac- 
tuales dificultades con respecto a la colo- 
cacidn exacta en posicidn de los enfermos 
Tambidn podrd registrar exposiciones a ra- 
z6n de seis por segundo Un cronografiUo 
electrdmco, ya en construcadn para la 
venta, elinunard los obstdculos creados por 
los actuales crondgrafos mecdmcos 





Roentgen Manifestations of Q Fever' 

GEORGE JACOBSON, M D , ROSS B DENLINGER, M D and RAY A CARTER, M D 

Lo 3 Angeles CaJif 


Q FEVER HAS BEEN found to exist among 
the general population in and around 
Los Angeles, where a survey by the United 
States Public Health Service has shown it 
to be endemic (1, IS) Over 300 cases 
have been recognized in Southern Cali- 
fornia since the disease was first suspected 
m this region by Young (24) in May 1947 
Shghtly less than half of the patients were 
hospitahzed dunng the acute phase of their 
lUness, afiFordmg the authors an oppor- 
tumty to study the roentgen manifesta- 
tions This report is based on a survey 
of the roentgenograms of the chest of 
77 patients, selected on the basis of avail- 
ability and completeness of records 
Thirty-mne of this group were admitted to 
the Los Angeles County Hospital, the re- 
mamder to vanous other hospitals m the 
area 

HISTORICAL 

f 

Q fever was first descnbed by Derrick (8) 
in Austraha m 1937 foUowmg an outbreak 
of an obscure febnie illness among packing 
house workers The nckettsia which was 
isolated was proved to be the causative 
orgamsm of the diseases known as “mne- 
mile fever” m Montana and ‘‘Balkan 
gnppe” m Southern Europe, as well as the 
‘‘Q Wer” of Austraha Outbreaks of Q 
fever occurred among Allied troops m the 
Mediterranean Area m 1944 and 1945 (22) 
and among troops returmng to this coun- 
try from that region (12) Q fever has also 
been reported from Panama (4) and 
Switzerland (13) 

The first known naturally occurrmg out- 
breaks of Q fever in the Umted States took 
place m Amarillo, Texas, m March 1946, 
with 55 cases, mcludmg two deaths (17) 

A second outbreak of 36 cases occurred in 
Chicago m August 1946 (23) Both of 


these epidermcs were explosive m onset, 
of short duration, and hrmted to persons 
handling cattle and sheep en route to or 
durmg slaughter Lennette and Meikle- 
lohn (19) reported two outbreaks of Q fever 
m Central and Northern California occur- 
nng between February and May 1948, with 
a total of more than 100 cases In most 
cases there was a lustory of close contact 
with hvestock, but m some no such history 
was obtainable 

ETIOLOGY 

The causative agent of Q fever is a 
nckettsia which was first isolated by 
Burnet (3) in Austraha and Davis and 
Cox (6) m the Umted States The organ- 
ism, Coxiella burnetn (Demck) is a mmute 
Gram-negative rod which is resistant to 
drymg, chenucals, and heat (16) It 
passes through Berkefeld filters It may 
be recovered from the blood stream of 
patients with Q fever and has been found 
in most of the organs at autopsy (2) 

EPIDEMIOLOGY 

The organism has its chief resenmir m 
cattle and has been found in more than 
half of the unpasteunzed milk speamens 
tested in Los Angeles County (15) There 
IS no person-to-person transmission of the 
disease The inadence is highest among 
meat packers, laboratory workers studymg 
CoxteUa hurneVit, and those workmg in or 
living near dairies Nearly one-third of 
the patients m Los Angeles County denied 
any exposure to cattle or unpasteunzed 
milk The exact mode of transmission to 
man is unknown One attack of Q fever 
confers immumty for an indefinite penod of 
time Relapses may occur dunng con- 
valescence from the acute illness There 
are no mstances of a second attack even in 
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laboratory or other workers who are re- 
peatedly exposed 

HISTOPATHOLOGY 

Little IS known of the actual histopathol- 
ogy of Q fever Eight deaths, including 3 
in Southern Cahfomia, are known to have 
occurred as a result of this disease (2, 8, 
16, 17, 20) Only 2 autopsies have been 
reported One of the fatahties occurred 
during a laboratory outbreak in the Na- 
tional Institute of Health (11, 14) LiUie, 
Pemn, and Armstrong (20), described, in 
part, a “diffuse consohdation of the lungs, 
with alveoh, bronchioles, and most bronchi 
filled with an exudate which is chiefly flbn- 
nocellular The exudate is usually 
qmte compact, with fibrm as the chief 
component The cells are of small to 
moderate number m each alveolus, are 
usually enm eshed m fibrm and consist 
chiefly of lymphocytes, plasma cells, and 
large mononuclear cells, red blood cells 
are numerous m scattered alveoh but 
polymorphonuclears are few thruout 
A httle fibrmocellular exudate on the 
pleura shows begmmng organization ” 
The pathological changes m experimentally 
produced Q fever m monkeys and gmnea- 
pigs are reported by the same authors as 
bemg entirely similar (20, 21) 

CLINICAE FEATURES 

The chmeal features of the cases upon 
which this paper is based are bemg re- 
ported m detail elsewhere (7) but may be 
summarized as follows 

The age of the patients varied from three 
to seventy-five years Eighty per cent 
were adult males The most common 
symptom complex was that of a sudden 
onset of fever, chilly sensations, malaise, 
anorexia, and severe headache, followed 
m a few days by a shght, hacking, non- 
productive cough and mild pleuritic chest 
pam Primary atypical pneumoma was 
the imtial tentative diagnosis m approxi- 
mately 50 per cent of the patients A 
severe but transitory menmgism occurred 
m approximately one-fourth of the cases 
A third group was characterized by fever 


and a generalized constitutional reaction 
without clmical evidence of either pulmo- 
nary or meningeal mvolvement Roent- 
gen examination of the chest showed 
most of these patients to have pneumoma 

The patients were febrile, with tempera- 
tures rangmg from 101 to 104° F , had a 
relative bradycardia, and appeared aeutely 
ill The fever lasted seven to fifteen days 
in 90 per cent of the cases, the average 
bemg ten days, and subsided by lysis 
Chest pam and pulmonary physical find- 
mgs, when present, usually corresponded 
m location to that of the pneumoma, as 
shown by the roentgenograms Skm rash 
and palpable splenomegaly were very rare 
An occasional patient had blood-streaked 
sputum Severe headache, often frontal 
or retro-ocular, was usually the chief com- 
plamt 

Pemcilhn, sulfonanudes, streptomycm, 
para-ammobenzoic acid, and roentgen ir- 
radiation had no demonstrable effect upon 
the duration or seventy of the illness 
Aureomyan was used m 1 case m this senes 
with apparently favorable results 

Recovery was usually prompt and com- 
plete Convalescence was occasionally 
prolonged, with complamts of anorexia, 
asthma, and mild malaise persistmg for 
several months There have been no 
comphcations directly attnbutable to Q 
fever The general mortahty rate is ap- 
proximately 1 per cent, there bemg a total 
of 3 known deaths from the disease m South- 
ern Cahforma None of the fatal cases is 
included m this senes 

LABORATORY FINDINGS 

The white blood counts vaned from a 
leukopema to a mild leukocytosis, but were 
usually within normal hmits As a group, 
the leukocyte counts showed a rmld poly- 
morphonuclear leukocytosis and an abso- 
lute lymphoc 3 t;opema There was no sig- 
nificant alteration m this blood picture 
dunng the acute illness or early convales- 
cence The erythrocyte sedimentation 
rate was elevated m every case, with a 
mean corrected rate of 30 mm per hour 
by the Wintrobe method It remamed 
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elevated dunng at least the first two weeks 
of illness Urinalyses were normal except 
for transient albuminuna durmg the acute 
febnle penod The spinal flmd was normal 
except for some mcrease m pressure and a 
shghtly decreased chlonde content The 
Weil-Fehx and cold agglutinm tests were 
negative No false positive serologic tests 
for syphihs have been noted 

The complement-fixation test for Q fever 
was used as the basis for diagnosis in every 
case The tests were performed by the 
laboratones of the National Institute of 
Health, Bethesda, Md , and the California 
State Department of Pubhc Health, Sacra- 
mento, Cahf The mimmal cnterion for 
the diagnosis of Q fever was a single blood 
speamen with a titer of 1 32 or greater 
taken durmg convalescence from an acute 
febnle lUness climcally compatible with the 
disease One-half of the cases studied 
had a fourfold or greater nse m titer m 
successive blood specimens Twenty-five 
showed a change m senal blood speamens 
from a negative to a positive reaction 
The complement-fixation test becomes 
positive dunng the second week of illness 

REVIEwJoF PREVIOUSLY REPORTED 
ROENTGEN FINDINGS 

In an outbreak of Q fever m the Medi- 
terranean Area among Amencan troops, 
Robbms and Ragan (22) reported 266 
cases, m 78 of which there was no evidence 
of pneumoma Radiographs were not 
obtamed in all cases, however, so that the 
actual incidence of pneumoma is not 
known The majonty of those exatmned 
had smgle lesions, one had mvolvement of 
two lobes The lower lobes were most 
frequently affected Consohdation first 
appeared on the third or fourth day and in 
some cases as late as the sixth Minimal 
pleural effusion was present m 4 of 51 
patients None had a large effusion No 
correlation was noted between the clmical 
seventy of the disease and the degree of 
pulmonary mvolvement 

Femstem, Yesner, and Marks (12) re- 
ported 102 cases of Q fever in troops retum- 
mg from Italy The lesions persisted from 




1 









5 
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J 

Fig 1 H C , age 19 Caucasian male, dairy farm 
worker Sudden onset 3/28/48 Moderate malaise 
headache, fever, and slight cough Pleural pain in left 
chest No upper respiratory symptoms Admitted to 
hospital 4/3/48 Acutely ill Dullness and rdles at 
left base Erythrocyte sedimentation rate 47 mm /hr 
White blood cells 10,000 (polymorphonuclears 55%, 
lymphocytes 36%, monocytes 8%, eosinophils 1%) 
Maximum fever 104° F Duration of fever twelve 
days Q fever complement-fixation titer 4/2/48 
negaUve, 4/8/48 positive 1 64 

Roentgenogram made on seventh day of illness, 
4/3/48 Segmental homogeneous consohdation, base of 
Irft lower lobe 

One day after the cessation of fever, partial resolution 
had occurred 


a few days to several weeks, the duration 
averaging 10 8 days There was pleural 
mvolvement m 10 cases A number 
showed distinct small dissemmated infiltra- 
tions Some resembled atypical pneu- 
moma, some tuberculosis (upper lobes), 
and others, where a complete bronchopul- 
monary segment was mvolved, bactenal 
pneumoma 

Irons and Hooper (17), reporting a senes 
of 18 cases, described the pulmonary 
lesions as bemg frequently of the patchy 
type seen m bronchopneumonia, soft, 
diffuse, smgle or multiple, and lackmg the 
uniform density of lobar pneumoma Sel- 
dom was more than one lobe involved 
Agam there was no correlation between 
chmeal seventy and the degree of pulmo- 
nary mvolvement 
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Fig 2 G T ,age28, Caucasian male, salesman No history of exposure Sudden onset 11/15/47 Moderate 
malaise, slight anorexia, weakness, myalgia, fever, chills, and severe frontal headache No cough, pleural pain, 
or upper respuatory symptoms Admitted to hospital 11/17/47 Acutely ill PosiUve Kemig and slightly stiff 
neck No pulmonary findmgs on physical examination MTute blood cells 12,000 (polymorphonuclears 84% 
lymphocytes 16%) Erythrocyte sedunentation rate 38 mm /hr Maximum fever 105 4° F Duration of fever 
mnedays Q fever complement-fixation titer 11/17/47 negative, 11/28/47 positive 1 32 
A. Rc^ntgenogram made on fourth day of illness, 11/18/47 Homogeneous, uniform area of consolidation in 
the left lower lobe Scattered parenchymal calcifications 
B Roentgenogram made on sixth day of illness, 11/20/47 Area of consolidation has mcreased by direct 
extension. 


An outbreak of Q fever occurred among 
laboratory personnel of Fort Bragg, N C 
(5) Fourteen out of 16 patients had 
roentgen evidence of pneumoma, 10 had 
mvolvement of a smgle lobe, 4 of multiple 
lobes The lower lobes (right and left) 
were mvolved 14 times, the left upper 3 
times, the ngbt upper 4 times, and the 
right rmddle lobe once In 12 cases the 
pneumoma was evident during the first 
six days and m 8 by the tinrd day The 
earhest lesions were seen m the peripheral 
portions of the lung They tended to be 
circular, ground glass m appearance, and 
more dense m their centers Increase m 
mvolvement occurred by direct extension 
The hih were reported as bemg singularly 
free of involvement Maximum mfiltra- 
tion was noted between the sixth and mnth 
days, at about the time that the tempera- 
ture became normal There was evidence 


of collapse m 2 cases Resolution required 
from three to six weeks 

roentgen findings in present series 

Of the 77 cases presented, 12 (16 per cent) 
showed no roentgen changes which could be 
attributed to Q fever The remamder, 65 
cases, had pneumomc infil trations of vary- 
ing extent 

Segmental or lobular consohdation was 
noted 43 times and lobar consohdation 16 
Mottled confluent infiltration occurred m 
6 cases and scattered patchy infiltration m 
3 A small sohtary patch was seen twice 
as the only lesion and 3 times m coniimc- 
tion with other lesions 

The lesions were rather evenly dis- 
tributed between the right and left lungs, 
with the followmg frequency right lower 
lobe, 20 , right rmddle lobe, 10 , right upper 
lobe, 10, left lower lobe, 27, left upper 
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Fig 3 R O’L age 33, Caucasian male, salesman No history of exposure Sudden onset 11/24/47 Moder- 
ate malaise severe headache chills, fever stiff neck, sore throat moderate dry eough Pleural pam m right chest 
Admitted to hospital 12/2/47 Acutely ill Dullness and rdles in right mid-lung field White blood cells 7 800 
(polymorphonuclears 88 %, Ijunphocytes 10% monocytes 1% eosinophils 1%) Matimum fever 103^° F 
Duration of fever fourteen days Erythrocyte sedimentation rate 21 mm /hr Q fever complement-fixation 
titer 12/11/47 positive 1 8, 1/22/48 positive 1 64 

A and B Roentgenograms made on ninth day of illness (12/2/47) Dense, homogeneous consolidation m 
posterior basal segment of right upper lobe Accentuation of interlobar fissures 
Fifteen days after the cessation of fever complete resolution had occurred 


lobe, 17 Eighty-three per cent of those 
with pneumonia had either segmental or 
lobar consohdations which were, therefore, 
the most charactenstic lesions seen m this 
series These were rather consistently 
homogeneous m appearance and accen- 
tuated towards the periphery of the lung 
fields They varied m density from a 
diffuse cloudy consohdation to complete 
opacity 

Thirteen (24 per cent) of those with 
pneumoma had mvolvement bilaterally 
and of multiple lobes Ten of these had 
either segmental or lobar consohdation of 
one lobe associated with similar lesions 
m one or more lobes m 6 mstances, with 
mottled confluent mfiltration m 2, ivith 
scattered patchy mfiltration m 1, and with 
a sohtary patch ml In 5 cases there was 
mottled confluent involvement of more 
than one lobe and in 1 sparsely scattered 
patches of infiltration throughout both 
lung fields More than one radiographic 
study of the chest was available m 6 of 


these patients but m only 1 were there new 
areas of pneumoma, other than by dnect 
extension, subsequent to the imtial exam- 
mation The nugratory mfiJtrations so 
often seen m atypical and virus pneumonias 
appear not to be a feature of Q fever 

Minimal amounts of pleural fluid were 
noted m 17 mstances, small amounts of 
pleural flmd m 3 and m 1 a moderate 
amount of flmd In none was there a 
large pleural effusion, and m no case was 
aspiration necessary or attempted In 
most cases the fluid had a plastic appear- 
ance and presumably was a fibnnous 
exudate 

An increase m hdar density or accentua- 
tion of the pulmonary vascular shadows 
was noted in only 11 of the cases This is 
in sharp contrast to atypical pneumoma, 
where it is probably the earhest and most 
frequent findmg (9, 10) Elevation and dis- 
tortion of the lulus occurred only once, and 
in this case there was some reason to behe\ e 
that there may have been pre-existing patli- 
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Fig 4 G M , age 54, Caucasian male, gardener, 
bving m dairy area Sudden onset 9/15/47 Severe 
malaise, headache, moderate myalgia, slight weakness 
and drowsmess, fever and chills &re throat at onset 
Slight cough No pleural pam Admitted to hospital 
9/18/47 Acutely ill, prostrated Positive Brudzinski 
and Kermg, moderately stiff neck. Bronchial breath- 
mg nght mid-thorax White blood cells 7,540 (poly- 
morphonuclears 70%, lymphocytes 28%, monocytes 
2%) Maximum fexer 102 6° F Duration of fever 
mne days Q fever complement-fixation titer 9/19/47 
positive 1 8, 10/6/47 positive 1 128 

Roentgenogram made on fifth day of illness 9/19/47 
Mottled consolidation of the medial basal segment of 
the right lower lobe Accentuation of the minor inter 
lobar fissure 

ological changes Elevation of the dia- 
phragm on the mvolved side occurred m 
5 cases N one of the cases showed evidence 
of either hilar or mediastmal lymphade- 
nopathy 

Most of the patients were admitted to 
the various hospitals a considerable period 
of time after the onset of their illness 
From the information which is available, 
it is apparent that the pneumomc consoh- 
dations appear early m the course of the 
disease The one patient exa min ed a day 
after the onset of chmeal symptoms had a 
consohdation of the mediobasal segment of 
the left upper lobe Three patients were 
examined on the second day after the 
onset The first showed a segmental 


consohdation, the second a sohtary patch 
of pneumonia, and the third had a normal 
chest On re-examination of the latter 
patient, after an interval of several days, 
there was still no evidence of pneumoma 
No patients were exarmned on the first day 
of their illness 

'\\Tiile, as noted above, there was little 
or no tendency for the lesions to be migra- 
tory, the area of mvolvement frequently 
mcreased by direct extension Though 
this could occur as long as the patient re- 
mained febrile, it was more hkely to do so 
early rather than late m the disease 

Resolution began m most cases with the 
return of the temperature to normal 



Fig 5 A. P , age 23, Negro male, autopsy assistMt 
No history of exposure Sudden onset 10/27/4/ 
Moderate malaise, slight anorexia, vomitmg, fever ana 
chills Very severe headache and shght drowsiness 
No cough, pleural pam, or upper respiratory sympti^ 
Admitted to hospital 10/30/47 Acutely ill Moder- 
ately stiff neck and positive Brudzinski No pulnionaiy 
findmgs on physical examination WTiite 
12,550 (polymorphonuclears 73%, lymphocytes 26 /oi 
monocytes 1%) Erythrocyte sedimentation rate 
42 mm /hr Maximum fever 103,2° F Duration o 

fever eight days Q fever complement-fixation Utw 

11/4/47 negative, 11/13/47 positive 1 32, 12/16/4 
positive 1 256 t n 

Roentgenogram made on tenth day of illness 
Homogeneous consohdation of right upper lobe 
Seven days after the cessation of fever, partial 
tion had occurred At the end of two months 
were residual strand shadows Sue months later these 
were completely absorbed 



Fig 6 F L , age 29, Caucasian male, mechanic No history of exposnre Sudden onset 4/12/47 Moderate 
malaise, anorexia, headache, shght cough, chills and fever Pleural pain m nght chest No upper respiratory 
symptoms Admitted to hospital 4/17/47 Acutely ill, listless, and confused Dullness and rMes at nght base. 
White blood cells 4 400 (polymorphonuclears 87%, lymphocytes 10%, monocytes 3%) Erythrocyte sedimenta- 
tion rate 38 mm /hr Maximum fever 105° F Duration of fever twelve days Q fever complement-fixation 
titer 6/19/47 positive 1 128 

A Roentgenogram made on sixth day of illness, 4/17/47 Segmental homogeneous consolidation of nght 
lower lobe, with accentuation of the minor mterlobar fissure Three days after the cessation of fever slight reso- 
lution had occurred 

B Roentgenogram made 7/21/47, three months after cessation of fever Residual Imear infiltration 


Varying degrees of resolution were evident 
often within the first few days after the 
cessation of fever or occasionally even pre- 
ceded it In a case in which the fever 
lasted for eleven days, a roentgenogram of 
the chest taken on the tenth day of lUness 
showed almost complete resolution In 
one with fever for fifteen days, there was 
partial resolution on the thirteenth day 

It IS difficult to determme the tune re- 
quired for complete resolution from the 
data available, inasmuch as only 4 cases 
were recorded as bemg clear at the time of 
the last roentgenogram Thirty-five of 
the 65 patients with pneumoma had more 
than one roentgenogram of the chest 
Six of these showed evidence of delayed 
resolution varymg from twenty to sixty 
days after the return of the temperature 
to normal Five were noted as hainng 
persistent changes, consistmg of hnear 
strand shadows 


CORRELATION OF CLINICAL AND ROENTGEN 
FINDINGS 

The chmcal seventy of each case was 
graded from 1 plus to 4 plus, based on dura- 
tion of fever, degree of prostration, pres- 
ence of confusion and dehnum, and the 
general impression of the climcian attend- 
ing the patient 

Roentgenographic extent of mvolvement 
was based on the amount of lung mvolved 
0, no evidence of pneumoma, 1 plus, a 
smgle pulmonary segment or less, 2 plus, 
more than one pulmonary segment but less 
than one lobe (except nght middle lobe) , 

3 plus, one lobe (except nght middle lobe) , 

4 plus, more than one lobe 

There was some tendency for those mtli 
the greater extent of pneumomc infiltration 
to be the more ill (Table I) A similar 
distnbution of cases was seen when com- 
panng roentgenographic extent and the 
leukocj’te count (Table II), and tlie dura- 
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Table I Showing TENDEsci for Those bith the 
Greater Extent of Pvel'monic In\ol\'EMENTToBe 
THE More III 


Clinical 

Roentgenographic Extent of Inx oh ement * 

Seventv 

0 

-i- 

+ + 

+ + + 


+ 

5 

7 

7 




4 

8 

13 

4 


+ -1- + 

2 

7 

6 

3 

1 

-p-f + 'h 

1 

2 

3 

1 

3 


* 0 XegatH e + Single pulmonan segment or less 
+ + More than one segment but less than one lobe 
(except middle lobe) + + + One lobe (except middle 
lobe) 4- + + + More than one lobe 


tion of fexer (Table III) There tvas no 
correlation between bilateral involvement 
and chmcal seventy 

Chest pam was frequent and was a com- 
plamt of 30 patients In 12 it was asso- 
aated with pleural fluid Eighteen pa- 
tients with chest pam had no nsible pleural 
flmd and 8 with pleural flmd did not com- 
plam of chest pam WTiere recorded, the 
location of the pam corresponded to that 
of pneumonia Three patients who did 
not have pneumoma had chest pam In 
2 of these it was substemal 


Table II Showing Tendency for Those wtth the 
Greater Extent of Pnegiiontc Inn oex-esient to 
HA' i'E Higher W hite Blood Counts 


Roentgenographic Extent of 
InvoKement* 


White Blood Count 

0 

— 

4- + 

4-4--^ 

4-4-4--^ 

4000- 4999 

2 

4 

2 



5000- 5999 

4 

4 

3 

1 


6000- 6999 


3 

3 



7000- 7999 

2 

6 

3 



8000- 8999 

1 

2 

3 

2 

1 

9000- 9999 


1 

4 


1 

10000-10999 


2 

3 

2 

1 

11000-11999 



2 



12000-12999 


1 

2 

1 


13000-13999 

1 

1 



1 

14000-14999 

1 


3 

2 


15000-15999 

1 





16000-16999 






17000-17999 



1 




* See footnote to Table I 


DIAGNOSIS AND DIFFERENTL^L DL^GNOSIS 

Q fever cannot be differentiated by 
means of its sjTnptomatolog^^ or climcal 
and routme laboratory" ffndmgs from many 
other acute febrile illnesses It is most 
often confused with primary" atypical and 


xirus pneumomas, influenza, and menin- 
gitis Because of the minimal respiratory^ 
symptoms, many cases of Q fever with 
pneumoma are overlooked, particularly 
those presentmg the symiptom complex of 
severe headache and fever with or without 
associated menmgism The diagnosis 
should be suspected m any acute febrile 
episode the etiology^ of which is not readily 
estabhshed by" bactenologic, serologic, or 
other means This is true whether or not 


Table III Showing Tentescx for Those wtith 
the Greater Extent of Entusiontc Inw olx"EJIe\t 
TO Hax e a Greater Duration of Fexer 


Duration of Fexer 
(da> s') 

0 

Roentgenographic Extent of 
Inx olvement 

4- 4-4- 4-4-4- 4-4-4-4- 

4 




1 


5 

1 





6 

1 


2 



7 

3 

3 

2 



8 

3 

4 

2 



9 


4 

5 



10 


2 

3 

2 


11 


5 

3 

2 


12 


3 

2 

2 

1 

13 

1 

1 

1 

1 


14 

1 

2 

3 


1 

15 



4 



16 





1 

17 

1 


1 



18 






19 






20 





1 

21-23 






24-26 






27-30 

1 






there has been contact with the animal 
mdustry or unpasteunzed milk 

RoentgenologicaUy it is not possible, m 
the majonty" of cases, to distinguish pneu- 
mococac pneumoma from that of Q fever 
Both usually" present segmental or lobar 
consohdations of varymg density, accen- 
tuated towards the periphery" of the lung 
fields An assoaated fibrmous pleuntis 
IS common to both The pneumonia of 
Q fever tends to resolve more Slowly" than 
that due to the pneumococcus 

Although cluucally atypical pneumonia 
and Q fever present a somewhat sunilar 
picture, roentgenologically they are quite 
different The hilar and vascular en- 
gorgement so frequently seen m atypjca* 
pneumonia is notably absent m Q fever 
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Segmental or lobar infiltrations may be 
present in either disease but are more com- 
mon in Q fever Homogeneous consolida 
tions arc the most frequent lesions in Q 
fever as contrasted to the more patchy and 
mottled infiltrations of atypical pm u 
monia These are frequently migratory m 
atypical pneumonia but are seldom so m 
Q fever In either disease, multiple lohc^ 
may be involved and resolution mav i»< 
prolonged 

Some of the more severe fungous (ll•^ 
eases, including coccidioidomycosis aiul 
blastomycosis, pnmar}'’ tuberculosis, .md 
histoplasmosis, usually show, in addition to 
their pulmonary parenchymal lesions, hilar 
or mediastinal lymphadenopathy Tlu-- 
IS absent m Q fever Neither cavitatior 
nor pneumatocele formation was observed 
m any of our cases With resolution, botli 
the fungous diseases and tuberculosis may 
leave residua of rounded discrete foci, 
linear strand shadows, or calafications 
both m lung parenchyma and regional 
lymph nodes Only residual linear strand 
shadows have thus far been observed m Q 
fever Sputum studies, skin and serologic 
tests serve further to differentiate, these 
diseases 

A definite diagnosis of Q fever is possible 
only by recovery of the causative organ- 
ism, Coxiella hurnehi, from the blood 
stream, or by demonstration on successive 
exanunations of the blood of a nsmg Q 
fever complement-fixation titer An im- 
tial negative reaction in the first week of 
illness does not exclude the disease A 
smgle positive reaction of a titer of 1 32 or 
higher durmg the convalescent phase of a 
ehmcally compatible illness is strong pre- 
sumptive evidence of Q fever 

SUMMARY 

The cluucal features of Q fever are dis- 
cussed briefly It cannot be differentiated 
ehmcally from many other acute febrile 
lUnesses and is most often confused with 
primary atypical and virus pneumomas, in- 
fluenza, and menmgitis 

A study of the roentgenograms of the 
chests of 77 cases of Q fever admitted to 



Fig 7 B G age 39 Caucasian male owner of a 
fal rendering plant Diagnosis of Hodgkin’s para- 
granuloma established six months pnor to present ill- 
ness Sudden onset 5/18/48 Marked weakness, 
severe headache chest pain and fever No upper 
respiratory symptoms Admitted to hospital 5/26/48 
Acutely lU cyanotic Dullness and rSles at right base 
White blood cells 8,000 (polymorphonuclears 63% 
lymphocytes 37%) Maximum fever 104° F Dura 
tion of fever fourteen days Coxtclla burnetii recovered 
from blood stream 6/1/48 Q fever complement- 
fixation titer 5/29/48 negative, 6/1/48 positive 1 S, 
6/2/48 positive 1 M 

Roentgenogram made on mnth day of illness 
6/26/48 Cloudy homogeneous consolidation of right 
lower lobe, small area of consolidation in left lower 
lobe, mottled cloudy consolidation in medial portion 
of left upper lobe Small amount of fibrinous exudate 
at right base extending into minor interlobar fissure 

Two days after the cessation of fever the exudate at 
the right base had increased Resolution was gradual 
but was not complete untd two months later 

vanous hospitals m Southern Cahforma is 
presented Sixty-five patients (84 per 
cent) had pneumonia of varymg extent 
Thirteen (24 per cent) of those -with pneu- 
moma had bilateral involvement Spread 
of the pneumoma by duect extension oc- 
curred frequently Migratory lesions were 
rarely encountered There was a tendency 
for those with the greater extent of pneu- 
monic mvolvement to be the more ill, 
have higher white blood counts, and a 
greater duration of fever 

The most charactenstic radiographic 
lesion (83 per cent) was a homogeneous 
segmental or lobar consolidation An in- 
crease m hilar density or accentuation of 
the pulmonary vascular shadows was no- 
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Table I Showing Tekdbnci for Those with the 
Greater Extent of Pneumonic Involvement to Be 
THE More III 


Clinical Roentgenographic Extent of Involvement* 
Seventy 0 + ++ + + + + + + + 


" 1 - 5/1 

+ + 4 8 13 4 

+++ 2763 1 

+ + + + 12 3 1 3 


* 0 Negative + Single pulmonary segment or less 
+ + More than one segment but less than one lobe 
(except middle lobe) + + + One lobe (except middle 
lobe) + + + + More than one lobe 


tion of fever (Table III) There was no 
correlation between bilateral involvement 
and chmeal seventy 

Chest pam was frequent and was a com- 
plaint of 30 patients In 12 it was asso- 
ciated with pleural flmd Eighteen pa- 
tients with chest pam had no visible pleural 
flmd and 8 with pleural flmd did not com- 
plam of chest pam lA^ere recorded, the 
location of the pam corresponded to that 
of pneumonia Three patients who did 
not have pnemnoma had chest pam In 
2 of these it was substemal 


Table II Showing Tendencx for Those with the 
Greater Extent of Pneumonhc Involvement to 
Have Higher White Blood Counts 


Roentgenographic Extent of 
Involvement* 


White Blood Count 

0 

4- 

+ -I- 

+ + + 

+ + + -!- 

4000- 4999 

2 

4 

2 



5000- 5999 

4 

4 

3 

1 


6000- 6999 


3 

3 



7000- 7999 

2 

6 

3 



8000- 8999 

1 

2 

3 

2 

1 

9000- 9999 


1 

4 


1 

10000-10999 


2 

3 

2 

1 

11000-11999 



2 



12000-12999 


1 

2 

1 


13000-13999 

1 

1 



1 

14000-14999 

1 


3 

2 


15000-15999 

1 





16000-16999 






17000-17999 



1 




* See footnote to Table I 


DIAGNOSIS AND DIFFERENTIAL DIAGNOSIS 

Q fever cannot be differentiated by 
means of its symptomatology or clmical 
and routme laboratory findmgs from many 
other acute febrile lUnesses It is most 
often confused with primary atypical and 


virus pneumonias, influenza, and menin- 
gitis Because of the mmimal respiratory 
symptoms, many cases of Q fever with 
pneumonia are overlooked, particularly 
those presenting the symptom complex of 
severe headache and fever with or without 
associated menmgism The diagnosis 
should be suspected m any acute febrile 
episode the etiology of which is not readily 
established by bactenologic, serologic, or 
other means This is true whether or not 


Table III Showing Tendencx for Those with 
the Greater Extent of Pn'eumontc iNwoLinrENT 
TO Hax e a Greater Duration of Fever 


Duration of Fever 
(davsl 

0 

Roentgenographic Extent of 
Involvement 

+ ++ +4-f 4-+++ 

4 




1 


5 

1 





6 

1 


2 



7 

3 

3 

2 



8 

3 

4 

2 



9 


4 

5 



10 


2 

3 

2 


11 


5 

3 

2 


12 


3 

2 

2 

1 

13 

1 

1 

1 

1 


14 

1 

2 

3 


1 

15 



4 



16 





1 

17 

1 


1 



18 






19 






20 





1 

21-23 






24-26 






27-30 

1 






there has been contact with the anima 
mdustry or unpasteunzed nulk 

RoentgenologicaUy it is not possible, m 
the majority of cases, to distmguish pneu- 
mococcic pnemnoma from that of Q fever 
Both usually present segmental or lobar 
consohdations of varymg density, accen- 
tuated towards the periphery of the lung 
fields An associated fibrmous pleunbs 
is common to both The pnemnoma o 
Q fever tends to resolve more Slowly than 
that due to the pneumococcus 

Although clmically atypical pnemnoma 
and Q fever present a somewhat sum 
pictme, roentgenologicaUy they are qm ^ 
different The hilar and vascular en- 
gorgement so frequently seen m atypi 
pneumonia is notably absent m Q fever 
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SUMARIO 

Manifestaciones Roentgenoldgicas de la Fiebre (Rickettsiasis) Q 


En una breve resefia de las caracterlsticas 
clmicas de la fiebre Q, sendlase que no 
puede diferenciarse el mal clinicamente de 
otras muchas afecciones febnles agudas, 
confimdi6ndose mds a menudo con neumo- 
ruas virales y atipicas pnmanas, influenza 
y meningitis 

Pres6ntase tambi6n un estudio de las 
radiografias tordcicas de 77 enfermos con 
fiebre Q, adrmtidos en vanos bospitales del 
sur de CaMomia Trece (24 por ciento) de 
los que tenian neumorua mostraron mva- 
si6n bilateral La propagacidn de la neu- 
monia por difusidn directa fud frecuente 
Rara vez se observaron lesiones uugrato- 
nas En los que era mds extensa la mva- 
si6n neumdmca, notdse tendencia a mayor 
gravedad, mds altas fdrmulas leucoatanas 
y mayor duraadn de la fiebre 

La mds tlpica lesi6n radiogrdfica (S3 por 
aento) consistid en hepatizacidn segmen- 
tana o lobular homogdnea Bnllaron por 
su ausencia el aumento de las condensa- 


ciones hibares y la acentuaadn de las 
imdgenes de los vasos pulmonares Casi en 
la tercera parte de los casos observdronse 
pequefias cantidades de exudado pleural de 
predomuuo fibrmoso En mnguno habia 
signos de linfadenopatia hibar o mediasti- 
mca Las hepatizaciones pulmonares apa- 
reaeron hasta al dla de la miaaadn de los 
smtomas 

Aunque la resoluadn solid comenzar con 
la normalizacidn de la temperatura y fu6 a 
veces completa en breve periodo de tiem- 
po, tambidn se demord con bastante fre- 
cuencia 

Roentgenoldgicamente, la fiebre Q se 
asemeja a la neumonia neumocdcica, discre- 
pando muy a menudo considerablemente en 
su apanenaa de las neumonlas atipicas 

Un diagndstico preaso de fiebre Q sdlo 
puede hacerse al aislar la nekettsia (Coxi- 
ella burnetii) de la sangre del enfermo o en- 
contrar los anticuerpos especificos durante 
la convalecenaa 





EDITORIAL 


Palliative Roentgen Therapy 


It IS generally unwise to attempt to do 
the impossible when mahgnant disease is 
far advanced, but the decision to mstitute 
radiation therapy should bear with it the 
responsibihty of domg the ]ob thoroughly 
or not at all 

Smce the majority of patients suffering 
from mahgnant disease come imder the 
care of the radiation therapist at some time 
or other, it is important for him to try to 
obtain the greatest possible degree of pal- 
hation of symptoms, even if there is no 
chance for the eradication of the mahgnant 
process The statement has been made 
that approximately 70 per cent of patients 
with deep-seated mahgnant disease com- 
ing to hospitals today are unsmtable for 
curative siugery 

The deasion to use radiation therapy 
does not depend entuely upon the cntena 
of moperabihty All patients with m- 
operable tumors are not necessarily smt- 
able for paUiative radiation therapy, but 
the fact remams that most cases are m that 
category If the radiation therapist uses 
his best skill and judgment m the apphca- 
tion of smtable and adequate irradiation, 
the mahgnant process will occasionally be 
arrested, perhaps eradicated, many pa- 
tients will receive a satisfactory degree 
of paUiation, but the largest number will 
steadily dechne and die of the disease 
This IS probably why the lay-public has 
such a umversal fear of cancer, m spite of 
all the radio, newspaper, and magazme 
propaganda Through continued educa- 
tion and the overcormng of fear by the ac- 
timties of the various cancer societies and 
related organizations, it can be hoped 
that the two more favorable groups will 
constantly enlarge as a result of earher 
diagnosis and institution of energetic treat- 
ment, especially where the disease is local- 
ized 


A planned program of irradiation m- 
cludes a multitude of factors, among which 
the te chni cal aspects of admimstration of 
the radiation are the particular respon- 
sibihty of the radiation therapist For 
one reason or another, usually laudable, 
his colleagues may try to persuade him to 
give radiation m unsmtable cases Just 
how far he should go m the treatment of 
a patient whose condition is almost cer- 
tainly hopeless must be decided in each 
individual case Probably too many of 
these unfortunate persons are accepted be- 
cause little if anything else can be done, 
but if they are accepted, the treatments 
should be earned to then full tolerable 
limits when this is necessary The senes 
should not be hmited merely to avoid 
sharp radiation reactions which, after aU, 
are of only temporary nature Too often 
this IS done Because for a nunor reason 
someone wishes to discontmue a course 
which has just started, the very purpose for 
which radiation was bemg given may be de- 
feated Alterations m the plan may be 
necessary as treatments contmue, and the 
radiation therapist should be ready to make 
changes at any time to allow for transfu- 
sions, tapping, or adjunctive chemotherapy 
or supportive treatment to fit the particu- 
lar situation 

Close medical management requues the 
cooperation of the attendmg or refernng 
physician, who should be kept informed so 
that treatment of side-effects or comphea- 
tions and concurrent disease unrelated to 
the primary neoplasm can be dealt with 
promptly The care of the radiation re- 
actions after the course is completed, m 
those cases requiring more vigorous local 
irradiation, is the responsibihty of the 
radiation therapist, and his follow-up ex- 
aminations in these cases may be neces- 
sary to differentiate between recurrence 
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of the neoplasm and changes incident to 
irradiation 

The more one studies the human bio- 
logic effects of radiation, the more the 
fact stands out that the greater the total 
qtianMy administered, ^ e , the “tumor 
dose,” the greater is the probability of a 
satisfactory response, so far as some malig- 
nant neoplasms are concerned A striking 
impression is gamed that the degree of pal- 
hation is much greater when irradiation 
follows surgery as closely as possible and 
when the treatment is earned to the full 
clinical extent of tolerance Rather than 
"token therapy," with its hmited physio- 
logic and probably psychologic effects, a 
full course of treatment should be given 

Instances are occasionally seen m which 
palhation of pain is not obtained, though 
it should have resulted, as m the local ir- 
radiation of osseous metastases from car- 
anoma of the breast or of osseous mvolve- 
ment by the lymphomatoid diseases The 
total exposure given was insuffiaent, if it 
had been greater, a more satisfactory pal- 
liation probably would have resulted For 
some particular reason, these patients 
needed more irradiation than usual If a 
lesion does not respond to the customary 
moderate exposure, there is no reason 
why more irradiation, even double the 


amount usually needed, should not be 
given until a satisfactory regression is 
started or the skm tolerance is reached 
The fallacy of thmkmg that if a given 
“dose” produces a certam percentage of 
good results, an mcreased exposure should 
give mcreasingly better results, should, 
however, be avoided This is not neces- 
sarily true Eventually the optimum 
doses for various tumors wiU be learned, 
there is probably a maximum beyond which 
no benefit is obtamed 

If the patient’s general condition is bad, 
it IS best to forego irradiation until improve- 
ment can be obtamed by blood transfu- 
sions or other supportive measmes, or the 
amount given at first should be small and 
gradually mcreased to a large total ex- 
posure, even over a period of two or three 
months if necessary It is not good treat- 
ment to produce a prolonged atmoymg wet 
desquamation of the skm m an unfavorable 
case, but this can be avoided and con- 
trolled by proper timmg of the exposiues 
and the use of the smallest field which will 
cover the disease adequately 

For many malignant neoplasms the 
radiologist might say, "The larger the 
‘tumor dose,’ the greater the probable de- 
gree of palliation ’’ 

Harold W Jacox, M D 





ANNOUNCEMENTS AND BOOK REVIEWS 


EASTERN CONFERENCE OF RADIOLOGISTS 

The next meeting of the Eastern Conference of 
Radiologists will be held in Boston on Friday and 
Saturday, March 3 and 4, 1950, as voted by the 
delegates of the partiapating soaeties at the Wash- 
ington meeting The local committee is prepanng 
an excellent program Complete details will appear 
at an early date 

WISCONSIN RADIOLOGICAL SOCIETY 

A new soaety of radiologists of the state of Wis- 
consin was organized at a meeting held in Madison, 
on Aug 26, 1949 The organization is called the 
Wisconsin Radiological Soaety and has thirty- 
five charter members, aU of whom are diplomates of 
the Board of Radiology The following officers were 
elected Dr Lawrence V Littig of Madison, 
President, Dr Ernst A Pohle of Madison, Presi- 
dent Elect, Dr Irving I Cowan of Milwaukee, 
Seaetary-Treasurer, Board of Censors, Dr S 
Richard Beatty of Neenah, Dr J Edwin Habbe of 
Milwaukee, and Dr Victor J Bruder of La Crosse 

SOCIEDAD BRASILEIRA DE RADIOTERAPIA 

The Brazihan Soaety of Radiotherapy has re- 
cently announced the election of its new officers for 
1949-50 Dr Andrelino Amaral, President, Dr 
Oscar R von Pfuhl, Seaetary, Dr Renato Araup 
Cintra, Treasurer Meetings are held on the second 
Wednesday of the month at 9 00 p m , at the Soaety’s 
headquarters, Av Bngadaro Luis Antomo, 644, 
Sao Paulo 

OAK RIDGE INSTITUTE OF NUCLEAR 
STUDIES 

The Speaal Training Division of the Oak Ridge 
Institute of Nuclear Studies annoimces three addi- 
tional basic courses m the technic of using radioiso- 
topes as tracers, continuing a senes offered dunng 
the past year and a half The courses will run from 
Jan 2 to 27, Jan 30 to Feb 25, and March 6 to 31, 
1950 Thirty-two partiapants will be accepted for 
each course Application for the first course (Jan 
2 to 27) should be mailed pnor to Dec 1 

Each session is divided into laboratory work, 
lectures on laboratory exjjenments, general back- 
ground lectures, and speaal-topic seminars Ample 
time IS allowed for library work and conferences with 
the staff on individual problems Seminar topics 
include the use of tracers in animal and human ex- 
perimentation, design of radiochemical laboratories, 
dosimetrj , instrumentation, the effects of radiation 
on Imng cells and the pnnaples and practices of 
radiation protection 

\ registration fee of ^25 00 is charged for e g e p 


partiapant Hotel or dormitory faalibes are 
available in Oak Ridge at standard rates 

Application forms and additional informabon on 
the courses may be obtained from Dr Ralph T 
Overman, Chairman, Speaal Traimng Division, 
Oak Ridge Institute of Nuclear , Studies, P 0 Box 
117, Oak Ridge, Tenn 

GEORGE EASTMAN HOUSE 

The George Eastman House, Rochester, New 
York, a public educational institute to further the 
knowledge of photography’s means, accomphsh 
ments, and potentialities in all fields, was formally 
opened to the public on Nov 9 The house itself 
IS a beauhful Georgian Colomal structure onginally 
bmlt as a residence of the late George Eastman In 
addition to housing important collections of photo 
graphs, photographic eqmpment, apparatus for 
researdi, and historically important hterature on 
photography, the Institute offers faahties for exhi- 
bitions, demonstrations, lectures, and the showing of 
motion pictures, conferences on photography, and 
research in its history, saence, and apphcabon 
In the Hall of Contemporary Photography, which 
adjoins the main building, are speaal exhibits illus- 
trative of such subjects as nuclear phvsics, astron 
omy, x-ray and electron diffraction, spectrography, 
photomicrography and medical photography, radiog- 
raphy, and photofluorography 

Books Received 

Books recaved are acknowledged under this 
heading, and such notice may be regarded as recog- 
mhon of the courtesy of the sender Reviews will be 
pubhshed in the interest of our readers and as space 
permits 

Physics and the Surgeon By H S SoirtTAR, 
DM, MCh (Oxon), FRCS (Eng), Hon 
M D , Tnmty College, Dubhn, Hon F R A C S , 
Consiilting Surgeon, London Hospital Publi^- 
tion No 48, American Lectiue Senes, edited by 
Michael E DeBakey,M D,andR Glen Spurling, 

MD A volume of 60 pages, with 41 illustrakoM 

Published by Charles C Thomas, Spnngnel , 
111 , 1948 

Atomic Medicine Edited by Charles F Beh 
RENS, M D , Captain, MC, U S Navy , Director 
Atomic Defense Division, Bureau of Mediane an 
Surgery, Navy Department, Medical Officer m 
Command, Naval Medical Research Insfitu e. 
National Medical Center, Bethesda, Md 
volume of 416 pages, with numerous illustrations 
Published by Thomas Nelson & Sons, New Yor , 
1949 Pnce $7 50 
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Tojiograpia Clinica Cardio Vascular By Dr 
Juan Govea, Cardiologist, Hospital Mercedes, 
Haiana, and Dr Fidel Aguirre, Radiologist, 
Institute of Radium, Hospital Mercedes, Havana 
Library of Medical Practice Vol 29 A \ olume of 
4S0 pages, wiUi 308 illustrations Published by 
Cultural, S A , 525 Obispo St , Havana, Cuba, 
1949 Price $8 00 

Annual Report on thp Results of Radiother 
API IN Cancer or the Uterine Cervix Fieth 
V oLUJiE vStatements or Results Obtained in 
1941 AND Previous Years (collated m 1948) 
Sponsored by The Bntish Empire Cancer Cam- 
paign, London, The Donner Foundation, Phil- 
adelphia, The Cancerfdreningen, Stockholm, 
and The World Health Organization Editorial 
Comimttee Dr J Hevman (Editor) Stockholm, 
Dr M Donaldson, London, Dr L C Schef- 
fey, Philadelphia A volume of 245 pages Pub- 
lished by P A Norstedt & Soner, Stockholm, 
1949 

Die Pathologie des Harnleiters im Rontgen- 
bild By Dr. Anton Thelen A monograph 
of 88 pages, ivith 71 illustrations Published by 
Georg Thieme, Stuttgart, 1949 Distnbuted bj 
Grune & Stratton, Inc , New York Pnce $3 25 

Uber die nbuen Stkahlenschutzregeln fur die 
Herstellung und Errichtung medizinischbr 
RONTGENBINRICHTUNGEN und -ANLAGEN, din 
6811 UND 6812 By Herbert Graf, Chief 
Engineer of the Siemens Reiniger Works, Erlangen 
A monograph of 72 pages Pubhshed by Georg 
Thieme, Stuttgart, 1949 Distnbuted by Grune 
&. Stratton, Inc , New York Pnce 51 25 

Enpermentelle Untersuchungen Uber Ront- 
geneffekte usd chemische Effekte auf die 
pflanzliche Mtiose By Dr Kurt Hohl A 
monograph of 88 pages, n ith 30 illustrations and 
tables Pubhshed by Georg Thieme, Stuttgart, 
1949 

Untersuchungen uber den lumbalen und 
cervikalen Wirbelb'indscheibenvorfall By 
Dr. F Freischauer, Chief of the Surgical Chnic 
of the City Hospital, Essen A monograph of 88 
pages, with 25 illustrations Published by Georg 
Thieme, Stuttgart, 1949 Distnbuted by Grune 
&. Stratton, Inc., New York Price S3 00 

Book Reviews 

Eadioacttve Tracer Techniques Bj Geo K 
Schv'eitzer, Associate Professor of ChenustrjL 
Unnersity of Tennessee, and Oak Ridge Institute 
of Nuclear Studies, and Ira B Whitney, Chief 


Supervisor of Radio Chemistry Process Depart- 
ment, Oak Ridge National Laboratones A vol- 
ume of 242 pages, with 13 figures Pubhshed by 
D Van Nostrand Company, Inc., Toronto, New 
York, and London, 1949 Pnce $3 25 

This book IS designed as a giude for laboratory 
work and instruction m the utihzation of radioactive 
tracers It is planned for use by a class directed and 
supervised by a competent instructor, and it is 
assumed that the laboratory course will be accom- 
pamed by a suitable lecture course It should be 
valuable for such groups, but it also contains muck 
that will be useful to the laboratory worker who 
must of necessitj' acquire certain radioactive technics 
without formal help 

The first four chapters are devoted to basic con- 
siderations regarding radiation hazards and the 
design, construction, and operation of a radiolabora- 
tory Tken follow detailed directions for four 
groups of expenments (o) basic manipulations with 
electroscopes and counters, (b) chemical expen- 
ments, including exchange reactions, anal}^is by 
isotopic dilution, and chemical effects of radiation, 
(c) physical expenments, including half-hfe and 
absorption measurements, (d) biological expen- 
ments including radioautographs and uptake and 
evcrehon studies Instructions are concise and 
clear, the hue diagrams of the apparatus are simple 
and helpful Each expenment is preceded by a 
bnef account of the theory^ involved and followed by 
a senes of quesbons and a few pertinent references 
Appendices contain lists of apparatus, lists of sources 
of supply, and converaent midtiphcation tables 
Some cntiasm should be directed toward the 
extreme precaubonary measures recommended in 
the first secbon It is true that the need for safe 
handhng procedures must be dnlled into every 
individual concerned in any way with radioacbve 
isotopes The quesbon, in any parbcular instance, 
IS what constitutes safety It is stated in the first 
chapter that, “since this book is primarily for the 
beginner, only the tracer level laboratones will be 
considered in detail," yet some of the procedures 
given are appropnate only in radiochemical labora- 
tones handling considerable amounts of acbie 
matenal This bias has appeared regularly in 
arbcles on safe handling procedures coming from 
the large atomic energy centers, and it is under- 
standable that it should be so Their rules were 
formulated under stress of emergency condibons, 
little was knowm of possible consequences, stnngent 
regulabons could be enforced, it was felt desirable to 
make them, and they worked It appears tliat as 
jet too little thought has been given to possible 
modificabons of these to meet needs for smaller and 
simpler laboratones It is the contention of this 
renewer that any safetj regulabons should be set up 
to be reasonable for the case tn hand Such regula- 
faons will be observ'ed, while unreasonably stnngent 
ones will be by-passed 



754 


Annoxincements and Book Reviews 


November 1949 


Cases in point are the requirements that anyone 
entering the laboratory must wear personal monitoring 
meters, and that suitable protective clothing should 
be provided for all visitors (itahcs the reviewer’s) 
The change of clothing for students entering this 
type of laboratory is not practicable, nor necessary 
On the other hand, it is essential to keep a close 
check on contanunation of persons, clothing, or 
books, as much for the sake of keepnng expenments 
dean, and for inculcating good habits, as for actual 
safety For the student taking such a course, there 
seems to be little reason for monthly blood counts, 
the wearing of momtor instruments will warn sooner 
of possible danger Every effort should be made to 
give the student a wholesome respect for the dangers 
inherent in carelessness with radiations, at any 
level, but inculcation of unreasomng fear should be 
avoided 

This book should prove valuable for every teacher 
including a few or many radiabon experiments in a 
laboratory course, for anyone traimng techmcians in 
radioactive procedures, and for all those scientists 
who are being obhged to tram themselves in the use 
of these substances 

Die Indikationen zur Rontgen und Radium- 
Bestrahlung By Dr Meo Habil R Glau- 
ner, Dozent fiir RQntgenologie und Strahlen 
heilkunde, Stuttgart A volume of 128 pages 
Pubhshed by Georg Thieme, Stuttgart, 1948 
In paper cover DM 7 20 

In the introduction to this monograph on roentgen 
and radium irradiation, the author states that after 
almost half a century of radiation therapy the time 
has come when a critical review of its present status 
seems to be in order While he addresses his re- 
marks also to radiologists, his mam purpose is to 
provide physiaans in general practice and in other 
specialties with dehmte indications and contra- 
indications for the use of roentgen rays and radium 
in the treatment of malignant and non-mahgnant 
disease Therefore, all phj^cal and technical 
details have been omitted, thus faahtating the pieru- 
sal of the text b> the non-radiologist Some of the 
thoughts expressed by the author in the introduction 
are certainly worth mentiomng He defends the 
nght and the duty of the radiologist to refuse cases 
unsuitable for irradiation and points out that the 
mere availability of the necessary apparatus must 
not influence such a deasion He also emphasizes 
the fact, which is still or erlooked at times both here 
and abroad, that therapeutic radiology should be 
practised only by those properly trained and quah- 
fied 

The subject matter has been arranged under the 


following headings Indications in Mahgnant Dis 
ease, in Localized Inflammations, Tuberculosis 
and Actinomy^cosis , and Indications in Other Dis 
eases These last include diseases of the blood, 
skin, glands of internal secretion, bones and joints, 
gynecological disorders, diseases of the male sex 
organs, the nervous system, the circulatory system, 
the lungs, the gastro-intestinal tract, and the eyes 
The use of roentgen rays in gas gangrene and diph- 
thena earners is discussed bnefly The “thera- 
peubc test irradiabon” in the differential diagnosis 
of mediastinal tumors is also menboned In three 
tables are shown the five-year survivals in the most 
frequently seen malignant diseases, them incidence 
in males and females, and recommendabons for 
the therapeubc approaeh, be it siugery, surgery plus 
irradiabon, or irradiabon alone. 

The American radiologist wiU be inciined to agree 
with a good many of the views expressed by the 
author, but there are occasions where opimons are 
apt to differ While it is not possible to go into 
detail, a few examples may be mentioned 

In most clmics, caranoma of the cervix, stage I, 
IS operated on, others use a combinabon of x-rays 
and radium Caranoma of the fundus is considered 
a surgical subject and irradiabon is given following 
operabon, a few chmes favor joreoperabve irradia- 
bon also In caranoma of the hp and tongue the 
cosmebc results of radiabon therapy are considered 
better than with surgery The author strongly^ 
favors preoperabve irradiabon in semmoma of the 
tesbcle He is very pessirmsbc regarding the prog 
nosis in osteogenic sarcoma and feels that simple 
reseebon plus intensive irradiabon is as good or 
better than amputation In the discussion of 
inflammatory diseases he stresses the value of 
irradiation of the tonsils, espeaally in people with 
frequent attacks of tonsilhbs Therapy should be 
administered in the syunptom-free intenml In some 
forms of tuberculosis, e g , of the cervical nodes and 
female pelvis, good results have been reported, 
however, the former enthusiasm in Germany for 
irradiabon of pulmonary tuberculosis has disap- 
jieared 

Among the contraindicabons for radiation therapy 
the author lists acne, sycosis barbae, hyperhidrosis 
pisonasis, and lupus erythematosus 

This monograph should prove of interest to al 
who desire to become acquainted with the jiresent 
status of radiabon therapy in Germany Through 
out the text a stnctly consenmbve attitude is main 
tamed, and the strongly subjecbve presentabon do^ 
not detract from its value After all, in it is reflecte 
the author’s credo as a radiotherapst who has the 
earnest desire to do what is best for his piatients 
A brief bibliography is appended 
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Radiological Socrun or North America Secre 
tary Treasurer, Donald S Childs, M D , 713 
E Genesee St , SjTacuse 2, N Y 
Ajierjcan Radium Societi Secretary, Hugh F Hare 
M D , 005 Commonwealth Ave , Boston 16, Mass 
American Roentgen Ra\ Societl Secretary, Harold 
Dabney Kerr, M D , Iowa City, Iona 
American College of Radiologi Secretary, William 
C Stronach, 20 N Wacker Dr , Chicago 6, 111 
Section on Radiologi, A M A Secretary, U V 
Portraann, M D Cleveland Clinic, Cleveland 6, 
Ohio 

Alabama 

Alabama Radiological Society Secretary Treasurer, 
W D Anderson, M D , 420 10th St , Tuscaloosa 

Arizona 

Arizona Association of Pathologists and Radiolo- 
gists Secretary, R Lee Foster, M D 507 Pro- 
fessional Bldg Phoeni\ 

Arkansas 

Arkansas Radiological Society Secretary, Fred 
Homes, M D , Puie Bluff Meets every three 
months and at meeting of State Medical Society 

California 

Callfornia Medical Association, Section on Radi- 
ology Secretary, Sydney P Thomas, M D , 
Palo Alto Cimic, Palo Alto 

East Bay Roentgen Society Secretary, Dan 
Tucker, 434 30th St , Oakland 9 Meets monthly 
first Thursday at Peralta Hospital 
Los Angeles Radiological Society Secretary, 
Wybren Hiemstra, 1414 S Hope St Meets 
monthly second Wednesday County Society Bldg 
Northern California Radiological Club Secretary 

Robert L Ayers, M D , 726 4th St , Marysville 
Meets at dmner last Monday of September, 
November, January, March, and May 
Pacific Roentgen Society Secretary, L Henry 
Garland M D , 450 Sutter St , San Francisco 8 
Meets annually with State Medical Association 
San Diego Roentgen Soctety Secretary, R F 
Niehaus, M D , 1831 Fourth Ave., San Diego 
Meets first Wednesday of each month 
X-Ray Study Club of San Francisco Secretary 
Wm F Reynolds M D , Umversity Hospital 
San Franasco 22. Meets third Thursday at 7 46, 
January to June at Stanford Umversity Hospital, 
July to December at San Francisco Hospital 

Colorado 

Colorado Radiological Society Secretary Paul E 
RePass, M D 306 Republic Bldg , Denver 2 
Meets monthly, third Friday at University of 
Colorado Medical Center or Denver Athletic Club 


Connecticut 

Connecticut State Medical SoaErv, Section on 
Radiology Secretary, Fred Zaff, M D , 135 
Whitney Ave , New Haven Meetmgs bimonthly, 
second Wednesday 

Connecticut Valley Radiological Society Sec- 
retary, Elhvood W Godfrey M D , 1676 Boulevard, 
W Hartford Meets second Fnday of October 
and April 

District of Columbia 

Radiological Section District of Columbia 
Medical Society Secretary, Karl C Corley, 
M D , 1835 Eye St , N W Washmgton 6 Meets 
third Thursday, January, March, May, and Octo- 
ber, at 8 00 P M , m Medical Society Auditonum 

Flonda 

Florida Radiological Society Secretary-Treasurer, 
John J McGuire, M D 1117 N Palafox, Pensa- 
cola Meets m April and in November 

Georgia 

Atlanta Radiological Society Secretary-Treasurer, 
Wm. W Bryan, M D , 490 Peachtree St , N E 
Meets second Fnday September to May 

Georgia Radiological Society Secretary-Treasurer, 
Robert Drane, M D , De Renne Apartments, 
Savannah Meets m November ana at the annual 
meeting of State Medical Association 

Ulmois 

Chicago Roentgen Society Secretary, John H 
Gilmore, M D , 720 N Michigan Ave Chicago 
11 Meets at the University Club, second Thursday 
of October November, January, February, March, 
and April at 8 00 P M 

Illinois Radiological Society Secretary-Treasurer, 
William DeHoIlander M D , St Johns’ Hospital, 
Springfield Meetmgs quarterly as announced 

Illinois State Medical Society, Section on Ra- 
diology Secretary, Harold L Shmall, M D , St. 
Joseph’s Hospital Bloomington 

Indiana 

Indiana Roentgen Society Secretary-Treasurer 
William M Loehr M D , 712 Hume-Mansur 
Bldg . Indianapolis 4 Annual meetmg m May 

Iowa 

Iowa X-Ray Club Secretary, Arthur W Erskme, 
M D , 326 Higley Buildmg, Cedar Rapids Meets 
during annual session of State Medical Society 

Kansas 

Kansas Radiological Society Secretary Treasurer 
Anthony F Rossitto, M D , Wichita Hospital, 
Wichita Meets annually with State Medical 
Society 
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Kentucky 

Kevtucka Radiological Society Secretary-Treas- 
urer, Everett L Pirkey, M D , 323 East Chestnut 
St , Louisville 2 

Louisville Radiological Society, Secretary-Treas- 
urer, Everett L Pnkey, Louisville General 
Hospital, Louisville 2 Meets second Fnday of 
each month at Louisville General Hospital 

Louisiana 

Louisiana Radiological Society Secretary-Treas- 
urer, Johnson R Anderson, M D , No Louisiana 
Sanitarium, Shreveport Meets with State Med- 
ical Society 

Orleans Parish Radiological Society Secretary, 
Joseph V Schlosser, M D , Chanty Hospital of 
Louisiana, New Orleans 13 Meets first Tuesday 
of each month 

Sheeiteport Radiological Club Secretary, Oscar O 
Jones, M D , 2622 Greenwood Road Meets 
monthly September to May, third Wednesday 

Maryland 

Baltimore City Medical SociEry, Radiological 
Section Secretary, J Howard Franz, M D , 1127 
St Paul St , Baltimore 2 

Michigan 

Detroit X-Ray anti Radium Society Secretary- 
Treasurer, George Belanger, M D , Harper Hospital, 
Detroit 1 Meetings first Thursday, October to 
hfay, at Wayne County Medical Society club rooms 

Michigan Association of Roen-igenolocists Sec- 
retary-Treasurer, R B MacDoff, M D , 220 
Genesee Bank Budding Flmt3 

Minnesota 

Minnesota Radiological Society Secretary, C N 
Borman, M D , 802 Medical Arts Bldg , Mm- 
neapolis 2 Meets m Spnng and Fall 

Missoim 

Radiological Society of Greater Kansas City 
Secretary Wm il Kitchen, M D , 1010 Rialto 
Buildmg, Kansas City 6, Mo Meetings last 
Friday ot each month 

St Louis SociETi of Radiologists Secretary, Charles 
J Nolan, M D 737 Umversitj Club Bldg 
Meets on fourth Wednesday, October to May 

Nebraska 

Nebraska Radiological SoctEn Secretary Treas- 
urer, Ralph C Moore M D , Nebraska Metho- 
dist Hospital, Omaha 3 Meets third Wednes- 
day of each month at 6 p m m Omaha or Lincoln 

New England 

New Enclai d Roentgen Ray Society Setrelary- 
Treasurer, George Le\ene, hi D Massachusetts 
Memorial Hospitals, Bostom Meets monthly 
on third Fnda> at the Harvard Club 


New Hampshire 

New Hampshire Roentgen Society Secretary, 
Albert C Johnston, M D , Elliot Commumty Hos- 
pital, Keene Meetmgs quarterly m Concord. 

New Jersey 

Radiological Society of New Jersey Secretary, 
Benjamin Copieman, M D 280 Hobart St , Perth 
Amboy Meets at Atlantic City at tune of 
State Medical Society and midwmter in Elizabeth 
New York 

Associatbd Radiologists of New York, Inc Sec- 
retary, Wdham J Francis, M D , East Rockaway 
Brooklyn Roentgen Ray Society Secretary, J 
Daversa, M D , 603 Fourth Ave., Brooklyn 

Meets fourth Tuesday, October to April 
Buffalo Radiological Society Secretary Treasurer 
Mano C Gian, M D , 610 Niagara St-, Buffalo 1 
Meetmgs second Monday, October to May 
Central New York Roentgen Society Secretary, 
Dwight V Needham, M D , 608 E Genesee St, 
Syracuse 10 Meetmgs January, May, October 
KIings County Radiological Society Secretary, Mar- 
cus Wiener, M D , 1430 48th St. BrooUyn 19 
Meetmgs fourth Thursday evening, October to 
May, at 8 45 p M,, in Kings County Medical Bldg 
New York Roentgen Society Secretary, F H Ghi 
sehn M D HIE 76 St . New York 
Queens Roentgen Ray Societt Secretary, Jacob 
E Goldstem, M D , 88-29 163rd St, Jamaica 3 
Meets fourth Monday of each month 
Rochester Roentgen-Ray Society Secretary-Treas- 
urer, Ralph E Alexander, M D , 101 Medical Arts 
Bldg , Rochester 7 Meets at Strong Memorial 
Hospital, third Monday, September through May 
North Carolina 

Radiological Society of North Carolina Sec- 
retary, James E Hemphill, M D , Professional 
Bldg , Charlotte 2 Meets m May and October 

North Dakota 

North Dakota Radiological Society Secretary, 
Charles Heilman, M D , 1338 Second St, N , 
Fargo 
Ohio 

Ohio State Radiological Society Secretary-Treas 
urer, Edward C Elsey, M D . 927 Carcw Tower, 

Cmcmnati2 Meets with StateMedical Association 

Central Ohio Radiological Society Secretary, 
Paul D Meyer, M D , Grant Hospital, Columbus 
Meets second Thursday, October, December, 
February, Apnl, and June, 6 30 p-M , Seneca 
Hotel, Columbus 

CiNciNT. ATI Radiological Soctety decretory, Eugene 
L Saenger, M D , 735 Doctors Bldg , Cmcmnati 2 
Meets last Monday, September to May 
Cleveland Radiological Society Secretary Treas- 
urer, John R Hannan M D , Cleveland Clim^ 
Cleveland G Meetmgs at 6 30 P il on fourth 
Monday, October to April mdusrve 
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Oklahoma 

Oklahoma State Radiological Societ\ Secretary 
Treasurer, W E Broi\Ti, M D , 21st and Xanthus, 
Tulsa 4 Meets in October, January, and May 

Oregon 

Oregon Radiological Societv Secretary^ Treasurer, 
Bojd Isenhart, M D , 214 Medical-Dental Bldg, 
Portland 6 Meets monthly, on the second 
Wednesday, at S 00 r m , m the library of the 
University of Oregon Medical School 

Padfle Northwest 

Pacific Northwest Radiological Societv Secre- 
tary-Treasurer, Sydney J Hawley, MD, 1320 
Madison St , Seattle 4 Meets annually in May 

Pennsylvania 

Pennsylvania Radiological Society Secretary- 
Treasurer, James M Converse, M D , 416 Pme 
St., Williamsport 8 Meets annually 

Philadelphia Roentgen Ray Society Secretary, 
George P Keefer, M D , 1930 Chestnut SL, Phila- 
delphia 9 Meets first Thursday of each month 
at 8 00 p M , from October to May, m Thomson 
Hall, College of Physicians, 21 S 22d St 

Pittsburgh Roentgen Society Secretary-Treasurer, 
R P Meader, M D , 4002 Jenkins Arcade, Pitts- 
burgh 22 Meets second Wednesday of each month 
at 6 30 p M , October to June 

Rocky Mountam States 

Rocky Mountain Radiological Society Secretary- 
Treasurer, Maunce D Frazer, M D , Lincoln 
Clmic, Lincoln, Nebr 

South Carolina 

South Carolina X-Ray Society Secretary-Treasurer, 
Robert B Taft, M D 103 Rutledge Ave , Charles- 
ton 16 

South Dakota 

Radiological Society of South Dakota Secretary- 
Treasurer Marianne WaUis, M D 1200 E Fifth 
Ave , Mitchell Meets durmg Annual Session of 
State Medical Society 

Tennessee 

Memphis Roentgen Club Meetmgs second Tuesday 
of each month at Umversity Center 

Tennessee Radiological SoerBry Secretary-Treas- 
urer, J Marsh Fr6re, M D , 707 Walnut St., Chat- 
tanooga Meets annually with State Medical 
Society m April 

Texas 

Dallas-Fort Worth Roentgen Study Club Sec- 
retary, X R Hyde, M D Medical Arts Bldg 
Fort Worth 2 Meets monthly third Monday, m 
Dallas odd months, Fort Worth even months 

Houston X-Ray Club Secretary, Curtis H Burge, 
M D . 3020 San jaemto Houston 4 Meetings 
fourth Monday of each month 


Tevas Radiological SociEry Secretary- Treasurer, 

R P O’Bannon, M D , 660 Fifth Ave , Fort Worth 
Next meeting Feb 3—4, 1960, m Dallas 

Utah 

Utah State Radiological Society Secretary-Treas- 
urer, Angus K Wilson, M D , 343 S Mam SL, 
Salt Lake City Meets third Wednesday, Jan 
uary, March May, September, November 

Virginia 

Virginia Radiological Society Secretary, P B Par- 
sons, M D , Norfolk General Hospital, Norfolk 7 

Washington 

Washington State Radiological Society Secre- 
tary-Treasurer, John H Walker, MD, 1116 
Terry Ave , Seattle Meetmgs fourth Monday, 
October through May, at College Club, Seattle 

Wisconsin 

Milwaukee Roentgen Ray Society Secretary- 
Treasurer, Theodore J Pfefifer, M D , 839 N Mar- 
shall St , Milwaukee 2 Meets monthly on second 
Monday at the University Club 

Radiological Section of the Wisconsin State Med 
ICAL Society Secretary, Abraham Melamed, M D , 
426 E WisconsmAve Milwaukee Two-day meet- 
mg in May, one day with State Medical Society, 
September 

Univbrsity or Wisconsin Radiological Conference 
Meets first and third Thursdays 4 pm, September 
to May, Service Memorial Institute, Madison 6 

Wisconsin Radiological Society Secretary- 
Treasurer, Irving I Cowan, M D , 426 East Wis- 
consm Ave , Milwaukee 2 

Puerto Rico 

Asociaci6n PuERTORRicuBifA DB RADioLOofA Secre- 
tary, Jesus Rivera Otero, M D , Box 3542, San- 
turce, Puerto Rico 

CANADA 

Canadian Association op Radiologists Honorary 
Secretary-Treasurer, E M Crawford, M D As 
sociate Honorary Secretary-Treasurer, Jean Bou- 
chard, M D Central Office, 1536 Sherbrooke St , 
West, Montreal 26, Quebec Meetmgs m January 
and June 

La SOClArfi CANADIBNNB-FRANeAISE DTlLECrROLOGIE 
bt de Radiologie MAdicales General Secretary, 

Onghic Dufresne, M D , Institnt du Eadium, 
Montreal Meets third Saturday each month 

CUBA 

SOCIEDAD DB RADIOLOCfA Y PiSIOTERAPIA DB CUBA 
Offices m Hospital Mercedes, Havana Meets 
monthly 

MEXICO 

SOCIEDAD Mettcana DB RadiologIa y Fisiotbrapia 
General Secretary Dr Dionisio p^rej Cosio 
Marsella 11, MAnco, D P Meetings first Mon- 
day of each month 
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ROENTGEN DIAGNOSIS 


THE HEAD AND NECK 

Porencephaly in Institutional Epileptics Albert W 
Pigott, Thomas S P Fitch, and Samuel M Wemgrow 
J Nerv & Ment Dis 108 496-501, December 1948 

Four hundred epileptics who showed jacksonian 
characteristics, auras, or neurologic signs suggestive of a 
focal lesion m their seizures, were subjected to enceph- 
alography m a search for porencephaly This was 
found m 20 cases These 20 cases were then studied m 
detail 

Clmically the patients showed hemiplegia and sen- 
sory changes, both present from birth Although the 
left side was mvolved m the majority, few showed any 
speech defect Plam fi lms of the skull showed dimm- 
ished capacity of the cranium on the mvolved side 
The paranasal smuses were larger on that side, and the 
orbital and petrous ndges were higher, as well as the 
lesser wmg of the sphenoid The feature which dif- 
ferentiates porencephaly from the other conditions m 
which the findings so far enumerated are also found 
( unila teral bram atrophy, umlateral ventricular dilata- 
tion, and relapsmg juvende hematoma) is the thinness of 
the cranial bones on the mvolved side They are 
thickened in the other conditions mentioned 

On encephalography the arr-fiUed cavity m the bram 
substance is visualized, communicatmg with the lateral 
ventncle None of the findmgs discussed are illus- 
trated Zac F Endeess, M D 

Pontiac, Mich 

Fibro-Osteomas of the Paranasal Smuses, Roent- 
genologically Sunulatmg Malignant Neoplasms SOlve 
Wehn Acta radiol 30 457-463, Dec 31, 1948 
The author presents three cases of histologically 
proved fibro-osteoma of the paranasal smuses In one, 
the process was m the ethmoid region, and m two the 
mamllary smus was mvolved In aU cases, there was 
distinct osseous destruction due to pronounced pressure 
atrophy 

It is important [that fibro-osteoma be considered in 
the differential diagnosis of lesions which produce bone 
destruction m the paranasal smuses, because of their 
resemblance to mabgnant neoplasms 
Five roentgenograms P B Lockhart, M D 

Indiana Umversity 

Roentgen Diagnosis of Otitis Media and Mastoiditis 
m Infancy and Early Childhood. Barton R Young 
Pcnnsylvama M J 52 213-214, December 1948 

Mastoid cells are rarely demonstrable before the sixth 
month of life and there are usually too few cells present 
to make a positive diagnosis of mastoiditis until after 
the tenth month The diagnosis of otitis media, on 
the other hand can be substantiated m the early 
months of life, because the tympanic cavity is relatively 
large and the petrous bone is not sufhcientlv ossified to 
obscure changes due to the disease After the eight- 
eenth month, the mastoid begins to resemble the adult 
tj-pc and the tip becomes pneumatized Infection will 
cause a retardation or complete arrest of cellular de- 
xxlopmcnt 

A diagnosis of mastoiditis cannot be made bj roentgen 
c\ idcnce alone because opacity of the mastoid can be 
produced b> conditions other than inflammatory 
ch-ingcs It IS rclatieelj easy to demonstrate cloudi- 


ness m a pneumatic type of mastoid when the other 
side IS taken for comparison, but when both sides are in 
volved, the diagnosis is more difficult 

Early bone absorption is difficult to see, but advanced 
destruction is easily detected 

Evaluation of a chromcally diseased mastoid is dif- 
ficult, particularly if it is underdeveloped, as the scle- 
rotic bone obscures the few cells that are present. 

Roentgen exammation is indicated when petrositis, 
cholesteatoma, otogenic meningitis, and bram abscess 
are suspected, as opacities or destruction of the mastoid 
or petrous pjrramid are frequently demonstrable 

Joseph T Danzer, M D 
Oil City, Penna 

Localization of Foreign Bodies m the Eye hy Bone- 
Free Radiography K Lmdblom Acta ophth 26 
43 0 - 410 , 1948 Roentgenographic £md Fluoroscopic 
Control of the Extraction of Foreign Bodies from the 
Eye Dunng Operation K Lmdblom Ibid , pp 
441^3 

These two brief papers review technics of exanuna 
tion previously reported The first describes a modifi- 
cation of the Vogt method of bone free radiography of 
the eye m which a mentovertical projection is combined 
with the usual lateral view (Lmdblom Acta radiol 
15 615, 1934) The second describes the method of 

Larsson (Acta ophth 19 1, 1941), m which two 

tangential roentgenograms are obtamed dunng opera- 
tion, and the fluoroscopic exammation that is sometimes 
required to supplement this procedure 
One illustration accompames each article 

Clmical and Roentgenological Views Regardmg the 
Localization of Foreign Bodies m the Orbit H Lars- 
son, K Lmdblom, and S Stenstrom Acta ophth 26 
657-658, 1948 A Variations m the Size and Shape 
of the, Eye Solve StenstrOm Ibid , pp 559-567 B 
Bi-Tangential Method of Roentgenographic Localiza- 
tion of Foreign Bodies m the Eye (Vertico-mental and 
Lateral Projections) K Lmdblom Ibid , pp S68- 
573 C Localization of Foreign Bodies m the 
with Concurrent Determination of the Size of the Bulb 
H Larsson Ibid , pp 574^580 

After a general discussion of the roentgenologic locmi- 
zation of foreign bodies m the orbit, each author takes 
up one aspect of the subject 

A StenstrOm describes measurements of a 
number of eyes of varymg refraction, including both the 
axial length (accordmg to Rushton Trans Ophth 
Soc Umted Kingdom 58 136, 1948) and the horizontal 
diameter (accordmg to the method of Berg Arch 
Ophth 127 606 1931) The variation of these two 
quantities is analyzed, and also theu correlation It ^ 
concluded that the size and form of the eye show su 
marked variation that it is impossible m all 
reckon ivith a bulb of average size m localizing orbital 
foreign bodies Not even if the refraction of the eye is 
known can one work with a schematic value of the a-xia 
length Where the greatest precision is required, an 
especially m the borderline cases where the foreign 
hes close to the posterior pole of the eye, one should, 
possible, measure the length and cquatonal diameter o 
the bulb If this is impracticable, the variations m the 
size of the eye should at any rate be taken into due ac 
count Four charts arc mduded 
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B A new geometne mctliod of localization of foreign 
bodies in the cj c by bi tangential projections is de- 
scribed b> I indblom These projections arc obtained 
bj different positions of the tube The head is fixed, 
and the direction of vision is constant, being kept at 
right angles to the direction of projection A small 
primary diaphragm and film without intensifying 
screens arc used Outlines of normal eyeballs, cor 
responding in size to the degree of magnification, are 
engraved on a transparent film The appropriate eye 
ball outline is placed on the roentgenogram and theposi 
lion of the foreign body is marked on it The distanec 
of the latter, m millimeters, from the coronal, sagittal, 
and horizontal nndplancs of the eyeball is then meas 
ured The distance from the coronal midplanc should 
be equal on all films, othcrw ise new ones must be taken 
If the distanee from the coronal midplanc is a, from the 
sagittal midplane is b, and from the honzoii tal one is c, 
the distance from the center of the bulb is Va’+i’+c* 
A figure smaller than 12 indicates an intra ocular 
position of the foreign body The distances b and c 
on a coronal diagram show the position m the coronal 
plane The distance a, from the coronal midplane, 
gives the distance from the corneal border 
Eight roentgenograms, 2 photographs 
C Rushton’s technic for measuring the length of the 
eyeball, based on the principle that roentgen rays 
stimulate the retina, has been modified by Larsson for 
use in patients with foreign bodies in or close to the eye- 
ball His method for localizing foreign bodies m the 
orbit, with concurrent determination of the size of the 
bulb, is described in detail 
Two photographs 

Dermoid and Epidermoid Tumors of the Orbit 
Raymond L Pfeiffer and Russell J Nicholl Arch 
Ophth 40 639-064, December 1948 

Dermoid and epidermoid tumors of the orbit are un- 
common if paraorbital growths or those located super- 
ficially m the eyelids are excluded In a senes of 200 
consecutive cases of exophthalmos reported by one of 
the authors (Am J Ophth 26 724, 816, and 928, 

1943) the incidence of these congenital growths was 4 
per cent When mtraorbital, these tumors displace the 
eyeball, and the present paper is hmited to a discussion 
of tumors of this type Nme cases are presented The 
differentiation of dermoids and epidermoids is discussed 
and an attempt is made to clarify the termmology 
Because there is little embryologic and histologic dis- 
tmction between these growths it is contended that the 
term dermoid" is sufficient to cover both Intermedi- 
ate or transitional types are common 
All 9 dermoids m the present senes were cystic, with 
epithelial Immgs varying greatly in number of layers 
and appearance of cells, and with fluid and semisohd 
contents Hair was found m only 1 case 

Dermoids or epidermoids may arise m the diploe of 
the skull or bones of the orbit and m their groivth ex- 
pand both the inner and the outer table and produce 
rather characteristic defects They may arise sub- 
penosteally or subpenorbitally and cause fossae or in- 
dentations of the bone with typical markmgs These 
defects may be demonstrated roentgenographically and 
serve to indicate the nature of the process and, in case of 
uivolvement of the orbit, the cause of the resultmg ex- 
ophthalmos The authors’ senes of 9 cases all verified 
illustrates the importance and nature of the bony in- 
volvement m the diagnosis and treatment of these 


growths Five additional unmistakable cases have been 
studied, but have not yet been verified histologically 

In their most typical form, the defects m the bone of 
the orbit produced by these tumors are revealed roent 
gcnographically by sharply demarcated margins, with 
increase in the density of the bone at the border and 
diminished tissue density within the confines of the 
lesion itself When there is associated dehiscence of 
bone, and, therefore, lack of calcium, the dark ap- 
pearance of the growth on the film is stnkmg 

The frontal bone was mvolved in 7 of the 9 cases, in 
6 the growth appeared to have arisen in the diploe of 
the bone forming the roof of the orbit In 2 cases a 
through and tlirough defect in the bone was produced 
so that pulsation of the dura was observed at opera- 
tion An hourglass tumor was found in 1 case, with 
portions both in the frontal fossa and in the orbit 
The largest tumor appeared to have arisen m the diploe 
of the roof and to have grown mainly upward, to occupy 
most of the frontal fossa of that side In several cases 
the adjacent frontal smus was encroached upon, but m 
each mstance the smus was clear and the wall of the 
growdh could be well distinguished 

In the differential diagnosis, several conditions must 
be considered Retention cyst or mucocele of the 
frontal sinus may be distmguished by its connection 
with the sinus and the clouded condition of the sinus 
Itself A xanthoma of the bone or an eosinophilic 
granuloma does not satisfy the entena for dermoids, 
especially m respect to the mcrease m the density of the 
bone at the margins of the lesion Invasion by a malig- 
nant tumor, menmgocele, and saccular aneurysm of the 
mtemal carotid artery must also be kept in mmd 

Smee dermoids of the orbit vary m size, posibon, and 
composition, and may involve neighbormg structures 
and cavities, their treatment requires thorough study of 
the case and careful planmng In 6 of the 9 cases, 
direct approach through mcision at the margm of the 
orbit over the presenting mass was adequate The 
lesion was incised and evacuated, the remainmg sac was 
phenolized, next treated with alcohol and irrigated with 
saline solution The cyst wall was then removed as 
completely as possible Because of the toxic character 
of the contents of the cyst, aspiration not only will 
fail to improve matters but may produce intractable 
inflammation m the orbit 

Twelve roentgenograms, 9 drawmgs, 7 photo- 
graphs, 3 photomicrographs, 1 table. 

THE CHEST 

Diagnostic Fluoroscopy at a Chest Clinic W H 
Tattersall Lancet 2 974-975, Dec 18, 1948 

The author weighed the objections to the use of 
fluoroscopy for the diagnosis of pulmonary tuberculosis 
— (1) risk of x-ray mjury to the observer, (2) lack of a 
permanent record, (3) the perceptive limitations of the 
human eye m dim hght — agamst the advantages and 
decided to offer the general practitioners in a toim of 
100,000 a rapid fluoroscopic service Physicians refer- 
ring patients for exanunation were promised a report by 
return mail 

Dunng the first two years of operation of the chnic, 

2 908 patients were screened Of this number, 90 per 
cent were discharged forthwith Patients found to 
have non pulmonary abnonnahties were discharged 
and them further mvestigation left to them physicians 
No patient who was passed as normal has subsequently 
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been found to have tuberculosis Altogether 314 pa- 
tients were selected for further study, including appro- 
priate x-ray films Of these, 83 (26 per cent) were 
found to have pulmonary tuberculosis, an incidence of 
3 per cent of the total number sent for fluoroscopy, 
in only 32 of these was the sputum test positive Thus 
a substantial proportion of relatively early cases have 
been discovered m this nay 


Mass X-ray Examination TJsmg Mmiature Films 
Clifton Hall Illinois M J 94 369-372, December 

1948 

The author presents some figures as to the work of the 
Division of Tuberculosis Control of the Uhnois Depart- 
ment of Pubhc Health In mobile x-ray surveys in the 
sixteen months beginning with January 1946, more than 
170,000 examinations were made Among the points 
brought out are the followmg 

1 Fflms of 35 mm , 70 mm , and 4 X 6 lu are 
equally acceptable for screenmg purposes 

2 Stereoscopic mmiatures are not necessary, the 
single film is entirely adequate 

3 The survey film detects but is not diagnostic 

4 Tuberculosis is not a disease found commonly in 
children 

5 The prevalence of tuberculosis increases with 
age, particularly after the age of twenty 

6 Age specific death rates mcrease m the older 
groups 

7 Sum eys should be confined to those above fifteen 
years of age, and the number of children be kept at a 
minimum 

8 The survey process should be concentrated 
among industrial and other general adult population 
groups 

9 The mass survey must not replace the standard 
\-ray exaramation or the medical traming and ex- 
perience of the practitioner 

Edward E Levine, M D 
Dearborn, Mich 

Studies of Pulmonary Fmdmgs and Antigen Sensitiv- 
ity Among Student Nurses m Pulmonary In- 
filtrates and Mediastmal Adenopathy Observed Among 
Student Nurses at the Beg innin g of Tr ainin g Lydia 
B Edwards, Ira Lewis, and Carroll E Palmer Pub 
Health Rep 63 1569-1600, Dec 3, 1948 

This report is based on an analysis of chest radio 
graphs and tuberculin and histoplasmm sensitivity tests 
on 12,803 student nurses in ten of the larger aties of the 
country It is admitted that this is a highly selected 
group in iihich the incidence of positive findings would 
be expected to be under that of the general population 
because of the medical screening of applicants at the 
time of entrance into the tr lining period 

A reactor to tuberculin was defined as one having 5 
or more mm of definite induration to a fl 0001 mg dose 
of P P D S (purified protein denvatixe) and a reactor 
to histoplasmm as one shoiiing any erythema or pal 
P ible mduntion to a similar amount of 1 1 (XK) histo 
plasmm 

The pulmonary infiltrates shown radiographically 
were classified into four broad groups (a) nodular 
(i) poorly circumscribed (c) fibrotic (d) non- 
specific The last group included obvious pneumonia, 
bronchie-ctasis etc clearly unrelated to tuberculosis 
and bistoplasmin infection 


In 224 of the entire number examined, definite pul- 
monary infiltrates were demonstrable on the ongmal 
radiographic studies The percentage rate for the very 
large part of the entire group which showed no reaction 
to either antigen was very low, 0 26 per cent, w hile that 
of the positive tubercuhn reactors was 3 51 per cent, 
that of histoplasmm reactors was 4 98 per cent, and 
that of those reacting to both antigens was 4 68 per 
cent 

The incidence of reactors to histoplasmm varied 
widely in diS'erent localities from as low as 6 3 per cent 
to as high as 53 4 per cent, while the inadence for 
tubercuhn reactors varied from 4 5 per cent to 14 6 per 
cent 

In studying the relationship of nodular mfiltrates to 
antigen reactions, it was found that the percentage 
rate was 3 44 per cent m reactors to histoplasmm alone, 
as compared with 0 41 per cent m reactors to tuber 
culm alone, and 0 05 per cent m non-reactors 

The rates for poorly circumscribed infiltrates were 
1 88 per cent among reactors to tubercuhn alone, 0 44 
per cent among reactors to histoplasmm alone, and 
0 03 per cent among non-reactors to both antigens 

For fibrotic infiltrates the rates were 1 22 per cent 
among reactors to tubercuhn alone, 0 95 per cent 
among reactors to histoplasmm alone, and 0 07 per 
cent among non reactors As would be expected, 
there was no significant relation between sensitivity and 
the type of infiltrate m the "non-specific” group 

TTiere ivas a definite tendency for mfiltrates associated 
with tuberculin sensitivity to be localized to the upper 
parts of the lung fields, particularly those of the nodu- 
lar type 

Thirty-eight of the entire gn'oup showed mediastinal 
adenopathy Thirty-one of these reacted to histo- 
plasmm alone, 4 to both histoplasmm and tubercuhn, 
3 to neither, and none to tubercuhn alone Seventeen 
had the so-called "primary complex” — mediastinal 
adenopathy associated with parenchymal infiltrate 
Of these, 14 were reactors to histoplasmm alone, 3 
reacted to both histoplasmm and tubercuhn, and again 
none to tuberculm alone 

Twenty -three of the entire group had infiltrates of 
the poorly circumscribed type, associated with positive 
tubercuhn reaction Of these, 7 showed definite in 
crease m the size of the infiltrate during penods of oh 
servation ranging from one to three years 

This IS an important article, particularly for those 
doing chest survey work, and should be read in its en 
tirety 

Fourteen radiographs, 11 tables, 5 figures 

Bernard S Kalaviian, M H 
Detroit, Mich 


Pathogenesis of Minimal Pulmonary Tuberculosis 
A Study of 1,225 Necropsies in Cases of Sudden m 
U nexpected Death E M Medlar Am Rei'' T“ 
here 58 683-611, December 1948 

This study details the results of examination of the 
lungs from 1,225 necropsies of individuals over twenty 
years of age dying suddenly and unexpectedly, with re 
fcrcnce to the pathogenesis of minimal tuberculous ic 
sions Only lesions which were large enough so tha 
they might have been expected to have caused « 
tcctablc rocntgcnographic shadows were considered 
Lesions were divided into primary and re-infcctiOT 
types There were 105 persons with a single calciti 
complex and 96 with minimal disease, cither primary or 
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rc infection The results ire presented in n senes of 
tables nnd ire suninmnrtd ns follows 

1 Of the 00 persons with iinninnl lesions, the dis 
ease represented a iinin iry infection in 12 7 per cent 
and a rc infection in 57 3 jicr cent Of 2,3 jicrsons less 
than forty jc.irs of age the dise ise was jiriin iry in 01 
per cent Of 7.3 persons over forty jears of age the 
disease was a rc infection in 72 G per cent 

2 Eeidcnce of titbereulous lesions in one or more 
abdominal viscera was found seven tunes more often in 
the pninary than in the rc-infcction group suggesting 
that cetrapulnionarj’ tuberculosis innj be expected 
more often in persons with pnninry than with re in 
fcctioii disease 

3 The gross appearinccs arc similar for both 
pnmarj and re infection lesions, indicating that it is 
not possible from rocntgenographic shadows to dif 
ferentiate between the two 

4 In the group analyzed only 13 8 per cent rep- 
resented completely healed disease Shadows caused 
b> tuberculous disease should not be interpreted as 
' healed” if there arc scattered small calcific densities, 
for the majority of such lesions also contain caseous 
areas of tuberculous pneumonia 

iXine roentgenograms 10 photomicrographs, 1 
graph, 5 tables L W Paul, M D 

University of Wisconsin 

Tuberculosn Among Philadelphia FoodhandlerB 
Kathanne R Boucot and Martin J Sokoloff Am 
Rev Tuberc 58 684-092, December 1948 

This article details the results of a survey for tuber 
culosis among the food handlers of Phdadelphia Ap- 
proximately 32,000 persons were examined dunng a 
ten-month period, 70 mm photofluorograms were ob- 
tained on all individuals and interpreted by a radiol- 
tigist The prevalence of re-infection tuberculosis was 
2 3 per cent, being slightly higher m the whites than in 
the non-whites Complete foUow up studies of all 
persons whose photofluorograms were interpreted as 
indicatmg tuberculosis or suspected tuberculosis con- 
firmed the impression of tuberculosis m 76 per cent 
The remainder were found to have non tuberculous 
disease or no abnormalities whatsoever, or are still 
diagnostic problems 

Two roentgenograms, 3 charts, 2 tables 

L W Paul, M D 
University of Wisconsin 

CoccidioidomycosiB Persistence of Residual Pul- 
monary Lesions H E Bass, A Schomer, and R 
Berke Arch lut Med 82 619-528, December 1948 

The primary purpose of this article is to present data 
on a senes of 20 patients residing m New York City 
With protracted residual lung lesions of coccidioido- 
mycosis and to discuss the pitfalls in the diagnosis 
The patients were veterans of World War II who had 
returned to avihan life In the majority of instances 
Ihe diagnosis of pulmonary coccidioidomycosis had been 
made pnor to discharge from military service Thir- 
teen of the more representative cases are described 

Several pertinent observations were made m this 
study 

1 The residual pulmonary lesions were of all 
types j e nodular densities, cavities, mottled mfiltra- 
tions fibrosis pleural efi'usion, and calcification 

2 These residual lesions characteristically showed 


little or no change over n period of observation of from 
two to five years 

3 All patients gave a history of residence in an 
endemic area, varying from three months to tw o years 

4 Skin sensitivity to coccidioidin diminished with 
the lapse of time 

5 A negative reaction to the coccidioidm skin test 
ins misleading in the presence of a disseminating le- 
sion In such an instance, the failure to react to coc 
cidioidm was presumed to be related to anergy Sero 
logic axammatioii IS usually diagnostic however andean 
often be confirmed by recovery of the spherules in a 
tissue biopsy, from sputum or from draimng smuses 

6 In cases of cavity formation, no evidence of 
bronchogenic spread or of seeding to other parts of the 
lung fields such as occurs commonly in tuberculosis, 
was observed 

7 The resemblance of the residual pulmonary le- 
sions to those in tuberculosis was striking In several 
of the cases a diagnosis of tuberculosis had been made 
after the patient’s return to civilian life, usually after a 
routine chest survey or pre-employment roentgeno- 
scopic cxamiimtion In a number of mstances a positive 
reaction to both the tuberculin and the coccidioidm 
skin test made diagnosis difficult In such cases a pre- 
sumptive diagnosis of coccidioidomycosis was made on 
the following evidence (a) history of exposure in an 
endemic area (b) roentgen evidence of a pulmonarv 
lesion, usually a solitary cavity or nodular density 
which showed no change a?ter months of observation, 
(r) indication of an identical lesion m the roent- 
genogram taken on separation from military service, 

(d) a positive reaction to the coccidioidm skin test, 

(e) absence of tubercle bacilli 

8 Almost all the patients m the senes were asymp 
tomatic The notable exceptions included a patient 
with a cavity who had recurrent hemoptyses a patient 
with pleural effusion, and the smgle patient with dis- 
seminated disease 

Six roentgenograms 1 photograph 

Segmental Dlstnbution of Bronchiectasis H E 
Counihan Irish J M Sc , pp 731-737 November 
1948 

The distnbution of bronchiectasis, as revealed by 
adequate bronchograms w'as studied in 149 cases 
The lower lobes were as usual, the most frequently in- 
volved Right middle lobe and left lingular bron- 
chiectasis were often associated wath the lower lobe 
ectasia The point is made that frequently the dorsal 
segments of the lower lobes are utunvolved (in 46 per 
cent of cases on the left side, 56 per cent on the right) 
and should not be resected The author ''also men 
tions the occasional occurrence of ectasia of the pectoral 
segment of the upper lobe requuong resection 

Four roentgenograms 8 tables 

Paul W Roman, M D 
Baltimore, Md 

Rheumatic Pneumomtis m Chfidhood Harold B 
Levy, John D Coffey, and Charles E Anderson, Jr 
Pediatrics 2 688-693 December 1948 

Six cases of fatal rheumatic pneumonitis m children 
are presented, with autopsy findmgs in 5 In each of 
the 6 cases, it ivas felt that the climcal and pathologic 
findmgs justified the conclusion that the rheumatic 
pneumomtis was the major, if not the pnmary, cause of 
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death, either by impairment of the respiratory system 
alone or by adding further to the load of an already 
dangerously impaired cardiae mechanism 

During the course of rheumatic fever m childhood, 
espeaally m the initial attack, one must be constantly 
alert m an effort to discover the presence of widespread 
pulmonary mvolvement, as it would appear to have a 
grave prognostic significance 

The roentgen appearance of rheumatic pneumomtis is 
not appreciably different from pulmonary congestion, 
except for its transient character The examination is 
chiefly of value m differentiatmg the condition from 
bacterial and primary atypical pneumomc consolida- 
tions 

Four photonucrographs, 1 table 

Problem of the Sohtary Lung Tumors Donald 
Brian Eflier, Brian Blades, and Edward Marks Sur- 
gery 24 917—928, December 1948 

Roentgen examination of the thorax m apparently 
normal mdmduals, as m the Armed Forces and in pre- 
ventive medicme, has led to the diagnosis of mcreasmg 
numbers of asymptomatic mtrathoracic tumors The 
authors present 24 cases of sohtary asymptomatic lung 
neoplasms which were picked up on routme roentgen 
examinations of the chest, with subsequent operation 
Many doctors are reluctant to consider a patient with 
an asymptomatic lung tumor as a candidate for surgery 
and the belief that sohtary round masses m the lung 
fields are harmless is unfortunately widespread How- 
ever, m this senes approximately 15 per cent of the 
tumors proved to be mahgnant, though all were con- 
sidered benign preoperatively 

The question of proper diagnosis is difficult and can 
be answered only by tissue study of the entire lesion 
With the contmued improvement of surgical and anes- 
thetic technic, exploratory thoracotomy has become an 
accepted procedure m all age groups There seems to 
be little justification for overlooking the only certain 
method of diagnosis and treatment in the management 
of these tumors 

Eleven roentgenograms, 2 photographs, 1 table 

Edsel S Reed, M D 
Louisville, Ky 

Death Followmg Bronchography Report of a Case 
James A Harrill and William B Alsup Ann Otol , 
Rhm &. Laryng 57 1088-1098, December 1948 

A case of death followmg the injection of iodized oil 
for bronchography is reported The patient was a 
two > ear-old boy whose chief complamts were cough 
asthma and frequent attacks of difficulty m breathing 
Roentgenography showed a non specific pneumonitis 
in the right base Bronchoscopy revealed no abnor- 
mahty be> ond a mild hyperemia of the trachea and the 
mam bronchi Ten cubic centimeters of lodochloral 
were introduced through the bronchoscope without im- 
mediate incident other than the occurrence of cjmnosis 
for fortv seconds after about half the oil had been in- 
troduced This subsided promptly and the procedure 
was completed The bronchial tree was well filled with 
oil except in the upper lobes Xo evidence of bron- 
chiectasis Or abscess i\as obtained 

Thirt> minutes after instillation of the oil cyanosis 
dc\-eIopcd rapidly conx-ulsive moxements of all ex- 
trcmiucs occurred respiration became rapid and 
l-ibored and death ensued in fifteen minutes in spite 
of resusatorj measures Trachcotomj was done but 


the heart had stopped beating before the trachea was 
opened It contamed no secretion 

Autopsy retried no free fluid nor adhesions in the 
pleural cavities The heart contained no oil nor air 
No thrombi were present m the pulmonary vessels 
Both lungs were pink and homogeneous No obstruc 
tion was found in the larger bronchi Microscopic sec 
tions of the right lung showed considerable atelectasis 
Withm the bronchi and alveoli u ere large mononuclear 
cells containing red-staming fat The trachea pre 
sented minimal edema The final diagnosis ivas bi 
lateral peribronchiolitis, interstitial pneumonitis, con 
gestion of the kidneys, congestion of the spleen 

A review of the hterature revealed other cases of re 
action following mstfllation of iodized oil mto the 
tracheobronchial tree, both fatal and non fatal A1 
though the mechanism of death in many of the cases is 
not known the presence of hypersensitivity to some con 
stituent of the iodized oil is believed to exist, and the 
fatahty here reported is thought possibly to have been 
due to this cause There is no know n test to pre-deter 
mme sensitivity to this medium 

It IS concluded that bronchography should not be 
undertaken m an acutely ill patient or m the presence of 
demonstrable areas of pneumonitis Precautions to be 
taken to guard agamst respiratory embarrassment m 
cases of sensitivity mclude the immediate avadabihty of 
bronchoscopic means of removing the mjected oil 
Oxygen must be administered through the bronchoscope 
and under positive pressure The stomach should be 
washed with salt solution if a roentgenogram reveals 
swallowed oil Barbiturates may be admmistered in 
travenously for convulsions, adrenalm mtramuscularly 
for its effect on the allergic reaction and respiratory 
stimulants as mdicated 

Two roentgenograms Stephen N Tager, M D 

Urbana, 111 

An Angiographic Study of the Form and Function of 
the Remainmg Lung After Pneumonectomy Harold 
Neuhof and Robert A Nabatoff J Thoracic Surg 
17 799-808, December 1948 

There is a difference of opmion concemmg what hap- 
pens to the remammg lung following pneumonectomy 
Regeneration observed m young ammals after pneii 
monectomy has as yet not been found in children n 
adults some measure of hyperdistention of the lung an 
dilatation of the blood vessels is believed to occur, as 
sociated with mediastinal displacement. This, ac 
cordmg to one group, mterferes with function , accor 
mg to another group, it does not Almost all agree 
that a marked mediastmal shift causes compensatory 
changes m blood vessels and parenchyma and result m 
reduction in function especially m older people Con 
sequently some advocate thoracoplasty to prevent or 
correct the mediastinal shift. , , 

The authors studied 12 patients, chiefly m the o 
age group, who had undergone pneumonectomy 
malignant tumors but not thoracoplasty The po 
operative mterval varied from six months to ten 
Angiograms were obtamed according to Sussman 
technic for angiocardiography Six representati 
angiograms are reproduced m the article 

The authors conclude that there is no signmcan 
abnormality in size shape, or distribution of the vas 
cular pattern m the remaining lung after pnetunonec 
tomy hloderate displacement of the mediastinum an 
great x essels occurred often in these cases in which n 
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tlioncoplnsties were done No clinicnl evidence of re- 
duced pidniomrv funclion was found The expansion 
of tlic rcinainniBlung, ns judged bv the vascular pattern, 
was not us great ns has been described No alteration 
m size or cxadcncc of thrombosis in the stump of the re- 
sected pulnionarj nrtLr\ wasobserxed 

Harold O Peterson, M D 
Unncrsitj of Minnesota 

Laminagraphy Following Thoracoplasty Alessandro 
Piazza Radiol iiied (Milan; 34 753-70S Decem- 

ber Ih-lS (In Italian) 

The author, ha\ mg studied SOcises m which thoraco 
plastj was done, using plain films and lammagraphic 
films, discusses tlic advantages and limitations of the 
lammagraphic method Of special interest arc the 
excellent 1 iminagraphs of cross sections of the chest ob 
tamed according to the method of Professor \ allebona 
This method has been in clinical use for about two 
years and the radiographs show transverse horizontal 
views at various levels of the thoracic cage 

Twenty five illustrations 

Cesare Gianturco, M D 
TJrbana, 111 

Gastric Cyst of the Mediastmum Adrian A Ehler 
and Susanna Atwell J Thoracic Surg 17 809-820 

December 1948 

The authors report one case of gastric cyst of the 
mediastinum and some statistics on the total cases re 
ported to date which number 27 Nineteen of the pa- 
tients w ere infants under one year and only 2 were over 
fifteen years of age This indicates that the lesion 
usually causes death early in life and hence should be 
removed 

The symptoms result largely from pressure on neigh- 
bonng structures Thus dyspnea, cough, and dys- 
phagia are common complaints Hemoptysis and 
heraatemesis and melena may be present when the 
cyst communicates with the esophagus or trachea 

The roentgen examination is the most valuable diag- 
nostic procedure In 21 of the 27 cases, the mass pro 
jected into the right chest from the posterior supenor 
mediastmum In certain cases it may be advisable to 
aspirate the lesions preoperatively as a diagnostic pro 
cedure If hydrochloric acid is present, the nature of 
the lesion is established 

Total removal is considered the best treatment 

The authors’ patient was a boy of 16 months He 
had had difficulty eating and slight cough for two 
months and had passed several tarry stools Massive 
hemorrhage of red blood from the mouth and rectum 
followed The child preferred lying on the right side 
Earlier roentgenograms showed a mass on the right side 
superiorly and medially and subsequent films showed a 
fluid level m the mass The tumor was aspirated and 
hydrochloric acid was found The lesion was success- 
bdly removed It measured 14 X 6 0 X 1 5 cm and 
showed typical gastric mucosa grossly and micro 
scopicaUy An ulcer 0 5 cm m diameter was present 
in the upper end of the mass Recovery was complete 

Three roentgenograms 2 photographs, 2 photo 
micrographs Harold O Peterson, M D 

University of Mmnesota 

Symposium on Anomahes of the Heart Puhnonary 
Stenosis Tetralogy of Fallot Robert L Parker M 


Clin North America 32 855-877 July 1948 Climcal- 
Pathologic Correlation of Some Less Common Cyanotic 
Congenital Cardiac Defects m Infants James W 
DuShane Ibid , pp 879-894 Atnal Septal Defects 
Thomas J Dry Ibid , pp 896-910 Vanations m the 
Clinical and Pathologic Picture of Patent Ductus Ar- 
teriosus Howard B Burchell Ibid pp 911-923 
Anomahes of the Denvatives of the Aortic Arch Sys- 
tem Jesse E Edwards Ibid , pp 925-949 

Parker reports 4 cases of pulmonary stenosis The 
first 2 cases, in children three years of age, illustrate the 
typical clinical features of pulmonary stenosis of the 
tetralogy of Fallot type, t e cyanosis, secondary poly 
cythemia clubbing of the fingers and toes, and dyspnea 
on exertion without enlargement of the heart In the 
first child a successful result was obtained from a 
Blalock Taussig anastomosis In the second case, 
transient episodes of severe anoxemia with loss of 
consciousness were the prominent clinical feature 
Pneumonia developed, and the child died shortly after 
hospital admission Death was due pnmanly to 
anoxemia the pneumonic process being a terminal 
phenomenon Autopsy revealed the usual anatomic 
changes found m the tetralogy of Fallot, with the sub- 
pulmomc third ventnele clearly shown 

The third case m a w oman of twenty four, with a 
minimal degree of incapacitv illustrates the adapt- 
ability of the circulation when the degree of stenosis is 
not severe The fourth case, m a man of twenty sa, is 
of unusual mterest not only because of the finding of 
pulmonary stenosis with intact ventricular septum but 
also because of a comphcating bram abscess, to which 
death was due 

Seventeen illustrations including 5 roentgenograms 

DuShane presents 4 cases all of which came to 
necropsy, to demonstrate different types of uncommon 
congenital malformations of the heart The first case 
was an atresia of the mitral valve with rudimentary left 
ventricle, patent foramen ovale, and ventricular septal 
defect, the second, aortic atresia with intact ventncular 
septum patent foramen ovale and patent ductus ar- 
teriosus, the third atresia of the tricuspid orifice with 
rudimentary right ventricle, patent foramen ovale and 
ventncular defect and the fourth, complete trans- 
position of the aorta and pulmonary artery xvith patent 
ductus artenosus and a defect in the membranous por- 
tion of the ventncular septum 

Clinical and pathological features of the cases are 
correlated m an effort to clanfy the altered physiology 
and to emphasize the diagnostic features of mitral 
atresia, aortie atresia, tncuspid atresia, and trans- 
position of the great vessels The presence of cyanosis 
and the configuration of the heart on roentgenographic 
and roentgenoscopic examination provide the most ac- 
curate means of evaluation CHxdiac murmurs are of 
no importanee in differentiating these anomalies m in- 
fancy, and the electrocardiogram is of little aid except 
m tncuspid atresia, in which the left axis dexnation is 
diagnostic 

Four roentgenograms, 4 draxvmgs, 5 electrocardio- 
grams, 9 photographs of specimens 

Dry states that among congenital cardiac anomalies 
the incidence of atnal septal defects is rather high even 
if one excludes cases in which the opening in the inter- 
atrial septum IS merely large enough to permit the m- 
sertion of a probe and cases in which the opening is too 
small to produce secondary effects A review of 133 
cases of all types of congenital anomahes of the heart 
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and great vessels seen at the Mayo Clinic revealed 25 
in which the atnal septal defect was large enough to pro 
duce symptoms Eighteen of the 25 patients were fe- 
males Five cases of atrial septal defect are presented 
here, one with easily recognizable physical signs but 
with relatively mild symptoms, the second with in- 
capacitation due to limited cardiac reserve and to many 
functional symptoms, -with sudden and unexpected 
death, the third complicated by paroxysmal tach>- 
cardia with sudden death, the fourth complicated by 
cerebral abscess, and the fifth complicated by rheu- 
matic mitral stenosis (Lutembacher’s syndrome), auric- 
ular fibrillation, and congestive heart failure, mth 
sudden death 

Three roentgenograms, 6 electrocardiograms, 2 
photographs of specimens 

Burchell discusses the variations m the chmeal and 
pathologic picture of patent ductus arteriosus and pre- 
sents 2 illustrative cases He draws attention to the 
irreversible changes that may occur m the puhnonary 
vascular tree or m a hypertrophied left ventricle, which 
may limit the completeness of the surgical cure if treat- 
ment has been long delayed 

Edwards describes and illustrates with drawings 
those anomalies of the derivatives of the aortic arch 
system w hich may interfere with the function of either 
the esophagus or the trachea (Persistent patent duc- 
tus arteriosus and coarctation of the aorta are not in- 
cluded ) He divides malformations of the aortic arch 
derivatives mto two mam groups depending upon 
whether the ductus arteriosus (the term “ductus arter- 
iosus” IS used mterchangeably with the term ligamen- 
tum artenosum”) takes its origin from the left pul- 
monary artery or from the nght pulmonary artery 

Sixteen drawmgs 

Combmed Use of Angiocardiography and Cardiac 
Catheterization m the Diagnosis of Congemtal Anoma- 
hes of the Cardiovascidar System. Arnold L Johnson 
and Donald L McRae Pediatrics 2 643-651, De 

cember 1948 

The findmgs on cardiac catheterization and angiocar- 
diographic examination of 3 cyanotic children with 
congenital anomalies of the heart and great vessels are 
presented to demonstrate the value of these procedures, 
particularly m elucidating problems connected w ith the 
pulmonary artery A fourth case, m which the diag- 
nosis IS not entirely clear, illustrates the relationship 
between the two methods The patient was an eight- 
year-old Negro boy with a mediastinal mass and a 
history of heart murmur from birth and moderate re 
duction in exercise tolerance This case shows evidence 
of pulmonary vein drainage into the superior vena 
cava The question is raised as to w hether the mass in 
the mediastinum represents an ancuiysm of the superior 
vena cava or of a pulmonary vein perhaps at the site 
of entrv into the superior vena cava No explanation 
can be offered for the left portion of the mass which 
was not entered by dye or catheter 

rdteen roentgenograms 3 tables 

Familial Interauncular Septal Defect with Mitral 
Stenosis (Lutembacher’s Syndrome) Sanford R 
Courtcr, Benjamin Fclson and Johnson McGuire 
Am J hi Sc 216 501— 50S November 1948 

Ob'^rvations arc reported on sisters aged 21 and 26 
" tlie ty pical physical and roentgenologic features of 


interauncular septal defect with mitral stenosis (Lutem- 
bacher’s syndrome) No such familial occurrence has 
been previously reported 

Each of the sisters gave a history of chronic cardiac 
disease, rheumatic fever, and retarded development 
Characteristic physical findings of bulging left precor 
dium increased pulmonary pressure (accentuated P2), 
systolic murmur over the pulmonic area, and the typical 
diastolic rumble of acquired mitral stenosis were found 
Both patients were hypotensive Roentgenologic find- 
ings were (1) nght-sided cardiac enlirgement, (2) 
prominent pulmonary conus, (3) hilar prominence and 
“hilar dance,” (4) small left ventncle, and (5) small to 
hyuioplastic aorta 

Conspicuous m Lutembacher’s syndrome is the 
absence of marked left auricular enlargement, smee the 
defect acts as a safety valve in releasing the increased 
pressure w ithin the left auricle resulting from the mitral 
valve stenosis 

A chest film, electrocardiogram, and phonocardio- 
gram are reproduced for each case 

James Allan Read, M D 
The Henry Ford Hospital 

Visualization of the Aorta and Its Branches by Retro- 
artenal Diodrast Injection Thomas H Burford and 
Merl J Carson J Pediat 33 675-687, December 

1948 

A method of retro artenal diodrast injection for the 
visualization of anomalies or disease of the aorta and 
its immediate branches is presented Utilization of the 
left common carotid artery has proved satisfactory in 8 
cases studied (all m children or young adults) This 
method provides a safe, dependable, and effective means 
of diagnosmg questionable cases of patent ductus ar 
tenosus, coarctation of the aorta, and aortic arch 
anomalies and is useful m proving or disproving selected 
cases of aneurysm 

The technic mcludes general ether anesthesia, skin m 
cision, dissection of the common carotid artery, plaang 
of silk ligatures about the artery to prevent extravasa 
tion of blood and cephalad flow of the diodrast, rapid 
injection of 60 c c of 70 per cent diodrast through a 
cannula, roentgenographic exposures in the right poste 
nor oblique position, and closure of the mcisions of the 
artery and skin 

Arteriograms from six cases, 1 drawing 

Robert Earner, M D 
Baltimore (Md ) City Hospitals 

THE DIGESTIVE SYSTEM 

Radiographic Pneumopentoneum in Acute Perfora- 
tions of the Gastromtestmal Tract Stanley A Kom- 
bium New York State J Med 48 2726-2728, Dec 

15, 1948 

Some confusion exists m the literature in relation to 
the frequency of pneumopentoneum after perfor^ion 
of the gastro intestinal tract The author surveyed a 
the cases of gastro intestinal perforation seen on the 
ward services at Mt Smai Hospital (New York) 

1933 to 1945 Unfortunately, among 322 cases, films 
were obtained in only 87 

The most frequent sites of perforation were, m order 
the appendix, stomach, duodenum, large bowel, an 
jejunum and ileum The percentage of cases showing 
free air were as follows stomach 59 3 per cent ( ^ 
x-ra> examinations) , duodenum, 70 4 per cent (2 
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xra> c\nininntion<;), hrgc bowel, 010 i)Lr cent (11 
vraj cxiinimtioii';) Of 14 cnscs of appciidiccil par 
foritioii for which films were obtained, oiilv 1 showed 
pncumopcntoncuin, niid of 8 eases iinolviiig the jiju 
nuni and ileum, oiilj 3 were positive in tins respect 
These figures nrc too snmll for significant coiichisioiis 
The senes was aiinl> zed from the standpoint of the 
mterenl between onset and tune of filming iiid the size 
of perforation Kcithcr of these factors plajed inysig 
nificanl part m determining whether pneumopenio 
neuin would be demonstrated 
It would be interesting if other hospitals with large 
numbers of crises w ould contnbute their findings This 
IS a question which one is asked frequently, so it is well 
to liavc up to-date figures 
Three tables Zac T Endrcss, M D 

Pontiac, Mich 

Gastroscoplc Diagnosis of the Location and Extent of 
Gastric Cancer C Wilincr Wirts Gastrocntcrologj 
11 801-872, December 1948 

Tins IS a study of 57 patients with gastric caincer, 
40 2 per coint of whom showed either primary or 
secondary invoh eniciit of the cardia All patients were 
subjected to roentgen as well as gastroscopic examina 
tions In 10 patients, or 17 5 per cent, malignant in- 
volvement of the cnrdia was recognized by gastroscopy 
alone Of the 6 cmscs with a primao lesion, 5 were 
diagnosed bj gastroscopy only (The reviewer noted 
that a stomach lesion had been suspected by a radiolo- 
gist in 3 of these 5 cases In 1 of the other 2 eases the 
radiologist did not feel that a neoplasm was ruled out ) 
In 5 cases secondary extension of lesions to the cardia 
ivas not evident upon roentgen examination 
The author emphasizes that if obstruction is en- 
countered at the cardia during gastroscopy, further in- 
vestigation is necessary before concluding that such ob- 
struction IS due to cardiospasm 
An accurate preoperative recognition of the location 
and extent of gastric cancer is essential to proper treat- 
roent particularly if total gastrectomy is to be per- 
formed effectively 

Three illustrations including 1 roentgenogram 5 
tables C R Perrvman, M D 

Baton Rouge, La 

Idiopathic Megaduodenum Report of a Case J 
E McClenahan and Bernard Fisher Am J Digest 
Dis 15 414—416, December 1948 

A dilated duodenum may be caused by congenital 
bands, aberrant vessels, or faulty rotation It may 
also be secondary to adhesions from cholecystitis or 
operation, carcinoma tuberculosis, or syphilis Ob- 
struction by tumors may also cause dilatation In the 
*^ase reported here, no cause for the condition was found 
A twenty three year old white male complamed of 
feehng twed and weak He had been having tarry 
stools for some time, and on one occasion had vomited 
blood X-ray examination revealed a markedly dilated 
duodenum with an ulcer just distal to the pylorus 
Operation was performed and the roentgen observations 
ivere confirmed 

This was the only case of idiopathic megaduodenum 
^eu m the last twenty-five years among 250,000 ad- 
missions and 3,500 autopsies 
Two roentgenograms Joseph T Danzer, M D 

Oil City, Penna 


Pre-Operatively Diagnosed Ileus Due to Gall Stone 
Egan Norindcr and Roland Gay Acta radiol 30 
479-401 Dec 31, 1948 

The authors add 5 cases of preoperatively diagnosed 
gdlstonc ileus to the literature Two cases presented 
the sjmiptom triad of ileus fistula, and stone in the 
bowel on the plain film, so that no further roentgen ex- 
amination wasnecessarj Three cases showed none of 
these signs in plain films but were diagnosed with the 
aid of a small contrast meal 
Air in the biliary tree is not m itself pathognomonic of 
gallstone ileus, even in the presence of an ileus 

Nothing new is added by this paper but the material 
IS well presented and the illustrations are informative 
Nine illustrations M M Manalan, M D 

Indiana University 

Polypoid Lesions of the Colon and Rectum Robert 
A Scarborough and Russell R Klem Aih J Surg 76 
723-727, December 1948 

Three important questions arise upon the discovery of 
any polypoid lesion of the colon and rectum (1) Is 
this a single lesion or is it a manifestation of a patho- 
logic process which also involves some other portion 
of the colon? (2) Is the lesion benign, premalignant 
or malignant^ (3) What is the proper treatment? 
The authors discuss these problems based upon their 
expenence in a senes of 458 patients m whom the ong- 
inal clinical investigation revealed presumably be- 
nign polypoid disease 

The incidenee of poly ps in males m the present senes 
was 10 per cent greater than in females The age of 
the patients ranged from five days to ninety-four years 
Sixty-four per cent of the patients were found to have a 
single polyp, 31 per cent had from two to ten polyps, 
and 5 per cent had diffuse polyposis of the colon The 
diagnosis of a single polyp was accepted only after 
thorough mvestigation by banum and an air-contrast 
examination followong proctoscopy 

The problems of roentgen diagnosis of polypoid le 
sions beyond reach of the proctoscope are emphasized 
Banum enema examination has a diagnostic accuracy of 
about 90 per cent in well advanced carcinoma of the 
colon In demonstration of benign polyps this figure is 
greatly reduced, even with the valuable adjunct of air 
contrast examination Often tw o or more examinations 
are necessary before it is possible to show the lesion re 
sponsible for gross blood m the stool 

The presence of gross blood in the stool is frequently 
attributed to diverticulitis of the colon and demonstra 
tion of diverticula by banum enema is commonly con 
sidered adequate evidence for this conclusion when 
sigmoidoscopic and x-ray examination have not dis- 
closed the presence of ulcerative disease or carcinoma 
While it IS true that bleeding can occur in diverticulitis 
in the authors’ expenence such bleedmg usually has 
been found to be due to a coexisting adenomatous neo 
plasm In 16 patients with a previous diagnosis of 
diverticulitis as the cause of rectal bleeding removal 
of polypoid tumors of the colon brought an end to the 
bleeding although diverticular disease ivas still present. 

Differential diagnosis is largely dependent upon roent- 
gen exammation of the colon The presence of di- 
verticula, and particularly distortions resulting from 
diverticulitis greatly increase the difficulty of demon- 
stration of polypoid lesions This is sometimes impos 
sible even wath repeated examinations and use of the air- 
contrast technic In such instances the continued 
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evidence of blood coming from above the reach of a 
proctoscope is sufficient indication for exploratory 
laparotomy and thorough search for a probable poly- 
poid tumor 

Proper treatment is dependent upon accurate deter- 
mination of the presence or absence of malignancy 
Pathologic examination of the entire polyp is desirable 
for accurate diagnosis In this senes excluding cases 
of diffuse polyposis, 211 polyps m 112 patients were de 
stroyed by electrodesiccation through a proctoscope, 
326 polyps m 182 patients were removed by diathermy 
snare and examined microscopically Thirteen of 
these were found by microscopic examination to have 
undergone definite malignant change Of these 13, 9 
were submitted to radical resection, and in 3 residual 
caremoma was demonstrated m the perirectal tissue or 
regional lymph nodes In 4 patients local excision of 
adenomatous polyps uith small areas of malignant 
change and long pedicles was earned out Single 
grossly benign polyps were removed by colotomy m 37 
patients, 12 of these 37 polyps showed definite malig- 
nant change on microscopic examination 

Removal of a polyp or resection of a caremoma does 
not end the responsibihty of the surgeon Periodic 
sigmoidoscopic examination should be done and roent- 
gen studies shoul J be made whenever signs or symptoms 
suggest the possibility of a new lesion 

Acute Obstruction of the Colon with Special Ref- 
erence to Factors of Mortality Marshall L Michel 
and Emit L McCaflerty Arch Surg 57 774-788, 

December 1948 

Acute obstruction of the large bowel is a rather un- 
common, highly fatal form of intestinal obstruction 
The high mortality is due in part to the poor condition 
of many of the patients whether from advanced age or 
from the chronic primary disease, often cancer But 
another basic reason for this high mortality is the fail- 
ure to distinguish the condition from acute small bowel 
obstruction, which has a very different therapeusis 
This distinction can be made by the more frequent and 
accurate use of roentgenography, particularly follow mg 
a barium enema A flat plate alone seldom locates the 
obstruction, while a barium enema study usually docs 
this was m fact the case m 32 of 37 patients in whom the 
enema examination was used by the authors Barium 
by mouth is contraindicated 

Conservative and temporizing measures arc highly 
dangerous, the surgical attack should not be delayed 
Except in the case of volvulus it is better not to touch 
the causative lesion at the initial operation, indicated 
treatment of this should be deferred until recovery from 
the obstructed state 

Six charts Lewus G Jacobs M D 

Oakland Calif 

Traumatic Rupture of the Choledochus, Associated 
with an Acute Hemorrhagic Pancreatitis and a Bile 
Pentomtis N Prcdcnck Hicken and \ emon L 
Stevenson Ann Surg 128 1178-1183 December 

1948 

Anjntcresting case report of a ruptured common duct 
in a 7 >car old boy is presented The lesion occurred 
when he received a crushing injury to the upper ab- 
domen with compression of the impinged viscera 
against the lumbar spine A week later he was acutely 
111 with severe pvriumbilical pain nausea vomiting 


progressive jaundice, and temperature of 104 8° F 
There were marked tachycardia and tachypnea, bi 
lateral pleural effusion, ascites, and intense acidosis 
Emergency supportive measures were instituted, and 
abdominal paracentesis recovered 3,000 c c of clear 
golden bile, which was sterile Laboratory findings 
showed an anemia, leukocytosis, acholic stools, and 
choluria 

Following intensive preoperative care, laparotomy 
was done, 2,300 cc of normal bile being aspirated 
from the peritoneal cavity and 2,100 c c from the lesser 
omental sac A cholangiogram made with the patient 
on the operating table revealed a complete block at the 
ampulla of Vater with a trickle of diodrast through a 
laceration on the posteromedial wall of the common 
bile duct It was felt that the obstruction was due to 
traumatic edema of the pancreas A large rubber 
catheter was inserted into the gallbladder to decompress 
the biliary tree, and a Penrose dram was placed in the 
lesser omental bursa The laceration m the common 
duct w as not disturbed 

A postoperative cholangiogram a week later showed 
persistent obstruction of the ampulla, but no leak from 
the common duct A third study, a week later, re 
vealed relief from the obstruction, and decompression 
was discontinued Recovery was uneventful 

The authors conclude that lacerations of the choledo- 
ehal wall will heal spontaneously providing the extra 
hepatic ductal system is kept decompressed by ex 
temal drainage Progress of healing and return of 
normal function are determined by senal cholangio- 
grams 

One drawing, two roentgenograms 

Edward E Levine, M D 
Dearborn, Mich 

Extensive Visceral Diverticulosis David Fiske and 
Leonard M Asher JAMA 138 1153-1155, 

Dec 18, 1948 

Diverticulosis involving a hollow viscus is not an un 
common medical observation, but the existence o 
multiple diverticula of numerous viscera is infrequen 
The authors’ patient, a 52-year old white man, had a 
diverticulosis mvolving the stomach, duodenum 
jejunum, ileum, unnary bladder, and urethra, n 
w ithout diverticulosis of the colon, which is the ho ow 
organ most frequently affected by this condition 
sociated with the diverticulosis were multiple abdomi 
wall hernias „ 

Theories of the formation of diverticula arc bn > 
discussed, and literature on their occurrence i 
reviewed This case is thought to represent a clini 
entity based upon weakness of both smooth an 
striated muscle _ 

Three roentgenograms M M Figuey, M 

University of Michigan 

THE MUSCULOSKELETAL SYSTEM 

Polyostotic Fibrous Dysplasia of Bone H Brooke 
Canad M A J 59 555-557, December 1948 

The author presents two cases of fibrous dyspla-'^ 
bone and discusses the diagnosis and differential 
nosis of this relatively new entity with which 
radiologist is being more frequently confronted 

The radiographic findings must be 
light of the clinical information at hand ‘ and 
only should we venture on anytbi S other than a • 
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fcrcjitml diagnosis ’’ The cystic appearance of the 
bony lesions most closely simulates osteitis fibrosa 
cy-stica, which is usually difTcrcntiated by moans of 
calcium and phosphate blood levels The slow pro 
grcssion of the process, usually witli a history of in 
jury, ns well as the precocious menstruation and hy- 
pcrpigmentation mentioned by Albnglit as occurring 
m sc\au-e forms of the disease m children, further aid in 
its identification 

Tlie appearance of a biopsy specinicn is fairly char 
actcnstic, showing a replacement of normal bony 
architecture by fibrous connective tissue and osteoid 
tissue, wath botli osteoblasts and osteoclasts Histo 
logically, the condition is frequently confused with os 
sifyang fibroma 

Polyostotic fibrous dysplasia has a much brighter 
prognosis fortunately, than most of the conditions 
wath which it is confused and, for this reason, it is well 
to keep It in mind as a possibility 

Six roentgenograms Robert H Leaiung, M D 
JcfTcrson Medical College 

Ollier’s Dyschondroplasia Thomas G Potterfield 
and Juan Gonzalez J Pediat 33 705-709 Decem- 

ber 1948 

A case of Ollier’s dyschondroplasia is reported in a 
three year-old girl The humerus, radius, femur tibia 
scapula, os pubis first metatarsal, and phalanges on the 
nght were involved The left side was not affected 

The \ ray appearance was that of non ossified areas 
of rarefaction alternating with areas of normal bone 
These non-ossified areas were arranged both longitudi 
Daily and obliquely m relation to the shaft and involved 
both the cortex and medullary space 

The disease is the result of failure of ossification of the 
cartilage m the diaphysis Non-ossified cartdage may 
proliferate normally but occasionally may undergo in 
dependent growth with the formation of large tumors 
and attendant deformity Since the condition often 
occurs close to the epiphysis it frequently causes dis- 
turbances m growth 

The only known treatment of value is proper ortho- 
pedic management of the resulting deformities 

Eight roentgenograms Eugene P Kutz, M D 
Baltmiore (Md ) City Hospitals 

Roentgenologic Picture of Congenital Syphil s. Es- 
pecially in Infancy P Flemmmg M^ler Acta 
radiol 30 443-466, Dec 31, 1948 

The roentgenologic manifestations of syphilis in early 
infancy are stressed, with occasional reference, for 
comparison, to acquired or late congenital lesions In 
both acquired and congenital syphilis periostitis 
Eummatous changes, hyperostosis, or osteitis may be 
present Osteitis is usually seen in the late forms of the 
congenital disease It should be remembered that the 
osseous lesions of congenital syphilis may be delayed in 
appearing until puberty or even as late as the twenty 
eighth year 

In early infancy, the bone mvolvement is most often 
localized in the growrth zones lu the form of the so- 
called syphilitic osteochondritis The deficient osteo- 
blastic activity just below the provisional line of cal- 
cification and the formation of a soft granulomatous 
bssue here make this metaphyseal region weak and 
therefore subject to occasional fracture, with the pro 
dnction of Parrot’s pseudoparalysis 


Three stages of osteochondritis are noted (1) the 
initial stage with a more or less dense and slightly 
frayed zone of calcification, (2) a stage m whi:h the 
metaphyseal border is still more dense, with an increase 
in the ragged appearance and apparent separation from 
the diaphysis by a broad clear zone, (3) a final stage in 
which the metaphysis has become completely obliter- 
ated leaving a defect m the diaphyseal end 

Penosteal changes may be seen m infancy but are 
usually noted in the second to thud month or in late 
syphilis Granulomatous changes also may occur m 
the newborn but are more common in the second to 
third month or later, often developing mto syphilitic 
osteomyelitis 

The hyperostosis of late syphilis may occasionally be 
confused with sclerotic osteomyehtis One such case 
IS reported in a boy fourteen years old 

The difi'erential diagnosis of congenital syphilis in 
infancy, scurvy nckets and acute osteomyelitis is dis 
cussed 

The clinical picture is often very different from the 
roentgenologic The cutaneous and visceral lesions of 
early syphilis may be slight or absent, while the osseous 
manifestations are usually characteristic, makmg pos- 
sible a roentgenologic diagnosis 

Nineteen roentgenograms J Scott, M D 

Indiana University 

Myelography by Resorbable Contrast Substances 
J Th van der Werff Acta radio! 30 493-498, Dec 
31 1948 

Myelography was done with 10 c c of various resorb 
able contrast substances under spinal anesthesia — 20 per 
cent abrodil, 25 per cent dijodon, 37 5 per cent uropac, 
37 5 per cent uroselectan B Four exposures (m 
lateral, prone and two oblique positions) were made, 
with the use of a tilting table and a horizontal beam 
The author beheves that the exposure with the patient 
prone is especially valuable, as it furnishes a ‘complete 
insight into the width of the epidural space ” 

After the procedure, 20 c c of spinal fluid and con- 
trast substance was removed and the patient ivas put to 
bed with instructions not to he oa his back or healthy 
side for twenty four hours This seemed to cut down 
the number of complications 

Of 60 patients thus examined 29 showed disk pro- 
trusion which was confirmed at operation Five others 
showed protrusion but for various reasons were not 
operated upon In 2 cases multiple disk prolapses 
were demonstrable roentgenographically, but only a 
single one was found at surgery These were explained 
as possible examples of intermittent prolapse. In the 
remainder of the senes no abnormality was found and 
surgery was not undertaken 

Six roentgenograms, 2 drawnngs 

R Datzman M D 
Indiana University 

Absorption of Myelotrast (Abrodil) from the Spinal 
Canal Haakon 0degaard Acta radiol 30 464—469, 
Dec 31, 1948 

The author uses 10 c c of 20 per cent myelotrast 
(abrodil) for myelography, with the patient under spinal 
anesthesia This substance is heavier than spinal 
fluid and though imtating, it is supposerllv absorbed 
in a short time A tilting table is used, and the patient 
lies in a sloping position wath the upper part of the body 
elevated dunng the injection and the subsequent ex- 
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amination Films ere taken at intervals to check the 
rate of absorption Contrary to reports that the 
medium is absorbed in thirty minutes, the author found 
that often an hour was needed for complete absorption 
He makes it a practice, therefore, to keep the patient 
lying with the upper part of the body elevated for that 
length of time after examination 

Nme roentgenograms, illustratmg 4 cases 

R Datzman, M D 
Indiana University 

The Subarachnoid Spaces of the Root Sheaths m the 
Lumbar Region K Lindblom Acta radiol 30 419- 
426, Dec 31, 1948 

The author studied 35 gross specimens of the dural 
sac with adjacent roots and ganglia Four other speci- 
mens were given detailed study and myelograms from 
130 cases were reviewed 

Roentgenographic and anatomic study of the sub 
arachnoid space at the lumbar nerve roots showed that 
there are great variations The subarachnoid space 
ends with small processes, distal to nhich there may be 
cysts and fissures filled with a clear colorless fluid No 
communications were found between the main sub 
arachnoid space and these cysts and fissures Such 
bulges of the subarachnoid space, sometimes seen on 
myelograms, may be explained as normal variations 
of the shape of the dural sac 

Seventeen illustrations O R Russell, M D 

Indiana University 

Skeletal Lesions m Hodgkm's Disease Ernest H 
Falconer and Maunce E Leonard Ann Int Med 
29 1115-1131, December 1948 

A companson of reported series of Hodgkin’s disease 
in which skeletal lesions were determined roentgenolog- 
ically and others which were studied at autopsy shows 
a considerably higher madence of bone mvolvement in 
the latter This the authors take to indicate that 
roentgenologic statistics may be misleading unless the 
limitations of the method are kept in mind They be- 
lieve that the incidence of skeletal involvement as 
shown roentgenologically is necessanly incomplete and 
too low, as marrows with Hodgkin’s lymphogranuloma 
may contain lesions too small to mvolve the adjacent 
cortical portions of the bone 

Because of the general agreement that skeletal in- 
volvement in Hodgkin's disease means marrow in 
volvement, a study was made of the aspirated sternal 
marrow in 59 patients w ith the disease in an attempt to 
accumulate data which might suggest invasion of the 
marrow In the marrow from these cases a uniform 
cellular pattern was demonstrated, show ing an increase 
of the myelocytic elements (a shift to the left) with 
emphasis on the neutrophilic and eosinophilic myelo 
cytes, the band neutrophiles eosinophilic segmented 
cells and plasmacytes This same cellular pattern was 
present m the aspirated sternal marrow of 12 patients of 
whom 10 showed marrow involvement at autopsy 

Twelve illustrations (8 roentgenograms) 2 tables 

GYNECOLOGY AND OBSTETRICS 

A New Contrast Medium (Rayopake) for Hystero- 
salpmgography Albert Sharman J Obst fitOynacc 
Bnt Emp SS 770-773 December 1948 

Following a bnef historical review of the use of radi- 
opapuc substances in h\ sterosalpingography the author 


reports his experience with rayopake, which has only 
recently been introduced into Europe 

Comparisons of viscosity and density wnth "lodatol” 
(almost the equivalent of heavy lipiodol) were made, 
and it was found that while rayopake was not so dense 
nor so viscous, its radiopacity was quite satisfactory for 
hysterosalpmgography though not for intravenous 
pyelography The rapid absorption and the absence 
of the undesirable features of iodized oil are its chief 
advantage In a series of 50 patients satisfactory re 
suits, with no ill effects, were obtained 

Twenty illustrations, including 19 roentgenograms 

S F Thomas, M D 
Palo Alto, Calif 

Acute Hydramnios Paul F Mueller Am J Obst 
&. Gyuec 56 1069-1076, December 1948 

Among the first 49,793 deliveries at the New York 
Hospital there were 4 cases of acute hydramnios and 62 
cases of chronic hydramnios The fetal mortality was 
100 per cent in the 4 acute cases and 52 per cent in 
the chronic cases Of the 34 infants which did not sur 
vixe, 19 had congenital abnormalities and 7 had 
erythroblastosis 

This senes of cases and a study of the hterature shows 
that there is a correlation between congenital anomalies 
and hydramnios It is therefore felt that radiographic 
examination of the abdomen should be performed in all 
cases in which hydramnios is diagnosed Anencephaly 
and other congenital anomalies are frequently demon 
strable radiographically 

Four tables John DeCarlo, Jr , M D 

Jefferson Medical College 

Cystoscopy and Pyelography Following Paravesical 
Eitrapentoneal Cesarean Section Edith K Mangone 
Am J Obst & Gynec 56 1138-1141, December 1948 

Extrapentoneal cesarean section in the presence of 
potential or frank infection is regarded wnth varying 
favor The author demonstrates that better under 
standing of the anatomy of the fascial or ''areolar" tis 
sues and improvement in technic (Norton Am J 

Obst & Gynec 51 519, 1946) have lessened the validity 

of objections to its use 

Smee the procedure is chiefly one of bladder diss« 
tion, cystoscopic and intravenous or retrograde pyew 
graphic studies were made some three months pi^t 
partum in 18 patients to determine its effect on bladder 
function Each of the patients was reported as having 
a normal bladder shadow, normal ureters both m 
and anatomic relationship, and normal kidney 
The average time for excretion for each kidney was o 
minutes 

The author concludes that if bladder manipulation is 
carried out with the bladder empty, injury to this 
organ does not occur with careful dissection and tba , 
following paravesical extrapentoneal cesarean section, 
there is no impairment of bladder function and no is 
turbance of bladder or ureteral anatomy 

Robert H Leaminc, M D 
Jefferson Medical College 

THE GENITO-URINARY SYSTEM 

Permephntic Abscess A Review of Twenty-Tw® 
Cases Harry Bergman and Samuel Simon Urol 
Cutan Rev 52 704—708 December 1948 

A review of 22 cases of pcnnephntic abscess is te 
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ported 10wcrce\tnminl in origin, 5 \i ere “lecondarj' to 
renal disease, and 7 nerc of uiidctcnnined origin 
Slapinlorocctis aureus, nnd occnsioiially Staphilocoecus 
albus, iierc fotiiid in the c\trnrcnal type, whereas E 
coll inis most /requciitl> encountered in the renal type 
Three cases \\ ere bil itcral 

Characteristic sj mptonis were loin nnd costovertebral 
angle pain, chills and fever, and psoas imtation mam 
fested b> hip flexion and difTiculty in walking 

Roentgen findings included obliteration of the psoas 
shadow, scoliosis of the lumbar spine with convcxitj' to 
the inaolvcd side, renal and diaphragmatic fixation, nnd 
renal displacement Pathological kidney and ureteral 
changes were demonstrable iii 9 cases In one case of 
bilateral iinohcincnt the psoas shadows were obliter 
ated and the spine was straight 

Preoperative diagnosis was made in 15 cases, followed 
by excision nnd drainage plus chemotherapy 

Maurice D Sachs M D 
Cleveland, Ohio 

Urethrography in Infants and Children Lorye 
E Hackworth J Urol 60 947-951, December 1948 

^^sco ra j opake has been used for urethrography m 
infants and children at Children’s Hospital Boston, 
Mass since 1944 A modified formula, called simply 
rayopake, contains less iodine and gives a someivhat 
less dense shadow , thereby making it possible to discern 
small lesions whicli would be obscured by a denser 
shadow This is miscible with water or unne in all 
proportions 

A 10-c c hypodermic synngc is used, provided with a 
cystoscope nipple This is introduced into the external 
meatus and 3 to 10 c c of visco rayopake are injected 
slowly and steadily Exposures are usually made in 
the anterior-posterior and right oblique positions If a 
voiding urethrogram is desired, the visco rayopake 
may be injected into the bladder where it mixes with 
the bladder unne 

Seventeen roentgenograms of normal and pathologic 
conditions Horace G Butler M D 

University of Pennsylvania 

Urethral Diverticulum with Calcuh m Women 
Harry A Zide California Med 69 458-461 December 
1948 

Calculi in a urethral diverticulum in the female are 
rare The diverticula are usually attnbutable to infec- 
tion of urethral glands with subsequent periurethral 
abscess and sac formation Calculus formation within 
the diverticulum is believed to be due to infection of 
urme, with stagnation and deposition of urinary salts 
Symptoms include a xmgmal mass ureteral or penneal 
pam, pain on intercourse, sometimes hematuria es- 
pecially after coitus, and evidence of urmary tract in 
fection of ascending type 

Diagnosis can be made on palpation of a mass on the 
ventral surface of the urethra A roentgenogram will 
reveal a calculus in the subpubic region Studies 
With the aid of an opaque medium demonstrate the 
diverticulum The onfice to the diverticulum may be 
demonstrated by means of urethrocystoscopy, either 
with a right angle lens or the forobhque lens, while 
viewmg the ventral surface of the urethra Treat- 
ment consists of surgical excision of the sac and calcuh 

A case is reported 

Three roentgenograms Maurice D Sachs M D 

Cleveland, Ohio 


SCLERODERMA 

Roentgenologic Manifestations of Scleroderma 
David G Pugh Am J M Sc 216 571-580, Novem- 
ber 1948 

Scleroderma is a connective-tissue disease, funda- 
mentally a collagen disturbance Induration of the 
tissue is due to collagen fiber thickening and prolifera- 
tion The changes are not ascnbable to vascular 
lesions Visceral involvement, especially in the type 
known as acrosclerosis, occurs fauly frequently and 
may be observed roentgenologically 

In the esophagus scleroderma is manifested by 
weakened incomplete, or absent pienstalsis slow transit 
time, tendency to dilatation and ‘ gaping’ or failure to 
collapse narrowing of the distal thud, and occasionally 
patulousness of the phrenic portion, permitting gastric 
regurgitation Complete obstruction does not occur 
Shortening of the esophagus with diaphragmatic hernia 
has been reported, an observation which, with others, 
indicates that the disease leads to stiffening and patul- 
ousness, to regurgitation and chronic esophagitis, and 
eventually to fibrosis, shortening and herniation 
Endoscopy confirms the inflammatory changes, re- 
vealmg granulation tissue, mucosal loss cicatricial steno 
SIS, and induration The author suggests that chronic 
inflammation and its sequelae may be responsible for 
much of the change m necropsy specimens (mucosal 
loss, submucosal sclerosis, muscle atrophy and fibrosis) 

Less frequently reported are changes of scleroderma 
lower m the gastro intestinal tract Delay m gastnc 
empytmg impaired peristalsis m the upper small bowel 
with delayed transit, localized dilatation, segmentation 
and even generalized dilatation have been reported 
Goetz desenbed atrophy, cellular infiltration and fibrosis 
of muscle and prommence of neuromuscular apparatus 
ui necropsy specimens 

A characteristic diffuse fibrosis m the lungs, sparing 
the apex and lateral base, has been described m pulmo 
nary scleroderma Histologically, the elastic fibers m 
the alveolar walls are replaced with collagen, and cyst- 
like spaces develop from alveolar breakdown Pen 
bronchovascular fibrosis is also noted 

In scleroderma of the heart, Weiss desenbed enlarge 
meat, poor pulsations, and a tnangular shape, chnically 
with pathological findings of focal connective tissue 
proliferation unrelated to blood vessels Various 
rhythmic disorders were noted Goetz observed a 
small heart of normal shape but vnth dimmished pul- 
sations 

A widened penodontal space has been observed m 
dental films of patients with scleroderma, particularly 
about the postenor teeth The widening includes the 
roots and is distinguishable from other disorders of the 
pericementum by its uniformity Actual thickenmg 
of the penodontal membrane to two to four times the 
normal has been directly observed Looseness of in- 
volved teeth IS not notable 

In advanced acrosclerosis, distal phalangeal resorp- 
tion occurs Increased phalangeal density and synos- 
tosis of the distal two phalanges may be seen Sand- 
like or plaque-like calcinosis, mostly about pressure 
pomts, such as fingers elbows, and ischial tuberosities, 
IS also observed 

Several organs may be involved m the same patient. 

This paper is essentially a rexnew, and a good bibhog- 
raphy is included James Allan Read, M D 

The Henry Ford Hospital 
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Cancer of the Lower Lip Survey of the End Re- 
sults of Treatment, All Cases Treated at the Brooklyn 
Cancer Institute, 1930 through 1944 William E 
Howes and Joseph Rosenstem Am J Roentgenol 
60 763-775, December 1948 

On the basis of 112 cases treated between 1933 and 
1944, and proved pathologically by biopsy, the authors 
discuss the racial and hereditary tendencies, etiology, 
pathology, diagnosis, and treatment of carcinoma of 
the hp Many of the lesions, when first seen, meas- 
ured over 2 cm in diameter Eleven of the patients 
(10 per cent of the senes) had palpable submental, sub- 
mavillary, or cervical lymph node involvement at the 
first visit In 21 (18 per cent) palpable nodes appeared 
after treatment was begun 

These 112 cases were treated by surgery, irradiation, 
or both In only 6 cases was surgery the only treatment 
Five of the number survived five years or longer 
The following forms of irradiation were used 

(1) Superficial Roentgen Therapy Pnor to 1936, 
superficial therapy was employed (80 to 135 kv h v I 

1 0 to 3 0 mm aluminum) A single dose of 4,000 to 
6,000 r in air was delivered In 6 of the 11 patients so 
treated, metastases developed These cases were con- 
sidered failures 

(2) Deep Roentgen Therapy (200 kv , Thoraeus filter, 
h V 1 18 ram copper, 30 cm target-skm distance, 600 r 
in air daily) A total air dose of 7,200 r within two 
weeks was attempted With this dose and technic, no 
necrosis or any failure of the intense radiation reaction 
to heal was observed Of the 44 cases so treated, 42 
were apparently cured In 2 patients cervical metas 
tases later developed and were radically resected In 
other words, with this type of therapy no failures were 
recorded Recurrences were observed when the dose 
was reduced to 4,503 r in air or less 

(3) Contact Roentgen Therapy (air-cooled, 45 kv, 

2 ma , 2 1 cm target skin distance h v I 3 0 mm 
aluminum) A dose of 15,000 r in air was delivered in 
one sitting to 3 patients with lesions measuring more 
than 10 cm in diameter None had evidence of recur- 
rence in a foibw-up interval of six years A fourth 
patient ivas given a larger dose because the lesion was 
more extensive. He died with metastases four years 
after treatment 

(4) Radttim Mold Radium element tubes with 1 0 
mm platinum filter were arranged in a wax mold so that 
the skin distance was 1 0 cm According to the extent 
of the lesion, 1,200 to 2,500 mg hr were debvered 
After 1939 the computed tumor dose was 6,000 gamma 
roentgens Of the 10 patients thus treated, 3 had 
lymph node extension at the time of treatment or later 
In one of t cse the disease was controlled for ten years 
by interstitial -adiam and radon, the others died within 
two ye.irs beven patients when last seen, had been 
free of disease for two to sixteen years 

(oi Interstitial Radium Radium needles or radon 
seeJs were inserted in and about the lesion in 13 cases 
for a minimal dose calculated at 6 000 gamma roentgens 
All 13 patients had survived for a period averaging fixe 
to six years [but this docs not mean that each case 
represents a five year survival! 

NVhen any one of these foregoing methods failed, 
combined procedures were substituted Twenty-four 
casts bad combined therapy as follows 


1 Surgery and roentgen therapy, 6 patients 

2 Interstitial radium and surgery, 2 patients 

3 Surgery, roentgen irradiation, and radium, 1 

patient 

4 Radium and roentgen therapy, 12 patients In 

5 of these a satisfactory end-result was ob 
tamed Six (50 per cent) in whom cervical 
metastases developed are hsted as unsatisfac 
tory 

Cervical metastases were treated either by radon 
seed implantation or radical neck dissection, and the 
authors favor the latter method Of the 8 cases that 
had known cervical lymph nodes on admission only 1 
had a satisfactory end-result In this case roentgen 
therapy to the hp lesion was followed by a radical neck 
dissection Of the 21 cases (18 per cent) in which 
metastases developed after the onset of treatment, 
only 4 gave a satisfactory end-result, 2 treated by radon 
seed implantation and 2 by radical neck dissection 
Eighty-six of the 112 cases (77 per cent) have been 
followed for a penod of two to sixteen years and are 
considered to have satisfactory end results 

A table summarizes the pertinent data in every 
treated case 

Nine figures, mcludmg before-and-after photographs 
m 6 cases Samuel Morchan, M D 

Indiana University 

Treatment of Advanced Cancer Involving the Ear 
Charles L Martin and James A Martin Am J 
Roentgenol 60 750-757, December 1948 
The authors agree with Pfahler and Vastine that “a 
greater percentage of failures occur in the treatment of 
cancer in the region of the ear than in any other rela 
tively superficial portion of the body ” 

By iranous combinations of electrosurgery, roentgen, 
and radium therapy the authors were able to salvage 50 
per cent of 35 advanced cases, many of which had pre 
viously been treated unsuccessfully 

All cartilage showing malignant invasion or irradia 
tion necrosis is excised electrosurgically under local 
anesthesia before starting irradiation When possible, 
a portion of the upper auricle is left so that glasses may 
be worn with ease Immediately following surgery, 
irradiatnn is instituted by either roentgen rays or 
stitial radium Good results have been obtained ivith 
twelve daily doses of 315 r m a period of two weeks 
through a 10 X 10-cm field, using 200 kv a target skin 
distance of 60 cm , and filtration of 0 5 mm copper and 
1 0 mm aluminum The total air dose amounts to 
3,780 r but, allowing for the time factor, the effective 
tumor dose at 2 0 cm becomes 2, 176 r w ith back-scatter, 
or32 T E D 

The alternate technic consists of a gnd implantation 
of low intensity radium needles carrying 0 6 to 0 8 mg 
per linear centimeter of active length for lOS hours A 
total dosage of 6,000 to 12,000 gamma roentgens is 
attained , 

Metastatic lymph nodes are treated by interstiti 
radium as in the primary lesion plus six daily doses o 
350 r of \ ray wath a high voltage machine 
Nineteen photographs, 1 diagram 

J A CAMPBEt-L, M D 
Indiana University 
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Malignant Tumors of the Cheek in Chiidren Re- 
port of Two Cases Grant E Ward and E Roderick 
Shiplcj Ain J Roentgenol 60 768-702, December 
1948 

Malignant tumors of the face arc 100 times less com- 
mon in cliildrcn than in adults according to Martin 
(J Pednt 15 303, 1039), and tumors located in the 
check arc very rare The authors describe tuo cases 

The first patient was a four j ear-old colored girl, and 
a biopsy specimen w ns interpreted as anaplastic malig- 
nant tumor, possibly metastatic from an adren il 
neuroblastoma The second patient was an eleven- 
months-old white girl The first biopsy specimen in 
this case was read as an embryonic carcinoma and a 
second specimen, taken four months later, was re- 
garded ns low grade malignant tumor nnsing from 
aberrant salivary tissue ” 

The first patient w as treated one month after appear 
ance of the tumor by interstitial low -content radium 
needles, for a necrotizing dose of 2,993 rag hr, which 
resulted in considerable deformity of the eyelid and 
upper lip and probable radiation cataract, but with a 
five-year cure and a fair cosmetic result The second 
patient was treated by surgical excision followed im- 
mediately by 375 mg hr of radium in the wound, and 
then by roentgen therapy 1,830 r (200 kv , 0 6 mm 
copper filter) given in ten days through a 3-cm portal 
In four months there was a recurrence above the sur- 
gical scar, and surgery, rather than radiation, was again 
attempted because of the likelihood of damage to the 
adjacent eye and the probability of radioresistance 
The surgeon considered the tumor moperable at this 
time 

From reported statistical evidence, the authors con- 
clude that sarcoma is twenty-two times as frequent as 
carcinoma in persons under twenty-five years of age 
They discuss the occurrence of salivary-gland tumors in 
children and call attention to the possible presence of 
normal salivary gland tissue in the cheek 

Two photographs, two photomicrographs 

W E Childs, M D 
Indiana University 

Cancer of the Larynx Five Year End Results in a 
Senes of Patients Treated Between 1930 and 1942 
Chevalier L Jackson, John V Blady, Charles M Norris 
and Walter H Maloney JAMA 138 1080-1082, 
Dec 11, 1948 

The authors describe their findings in 612 patients 
with cancer of the larynx treated at Temple University 
Hospital from 1930 to 1947 inclusive Surgical treat- 
ment was used in 453 cases (laryngofissure or partial 
Hryngectomy m 209 and total laryngectomy in 2441 
and irradiation in 169 Five-year end-rcsuits can now 
be computed on only 371 patients, through December 
1942 Of these, 118 had laryngofissures 162 had 
laryngectomies, and 91 had initial courses of treatment 
by irradiation 

Because of death from other causes or failure of fol- 
low up, only 102 of the 118 laryngofissu e cases were 
mcluded in the five year s irvivals Of the 162 laryn- 
gectomies, 123 were do'e prior to 1940 and were not done 
by the author Four p itients died of other causes or 
Were lost to follow-up, leaving 36 determinate” 
'mses Three of the group had previous laryngofissures 
and 1 had uradiation Of the 91 patients treated by 
uradiation, 83 were determinate ” Thus, the senes 
heated by the authors from 1930 to 1942, inclusive 


includes 216 patients with a final survival rate of 72 
per cent 

Of the 19 recurrences in the 102 patients treated by 
laryngofissures, 74 per cent occurred in the first three 
years and 4, or 22 per cent, after five years There was 
an initial cure rate of 81 per cent and a salvage of 61 per 
cent of the recurrences in the laryngofissure group 

A 66 per cent survival rate was reported for the total 
laryngectomie Sixty-nine patients without palpable 
nodes who were treated with irradiation had a 61 per 
cent five year survival rate Fourteen with node 
involvement did not survive five years Cases treated 
with irradiation included both mtnnsic and extnnsic 
cancer 

Recurrences after laryngectomy in the authors’ senes 
were not successfully treated Recurrences after 
irradiation were salvaged by second courses of irradia 
tion and laryngectomy 

Six tables, 1 chart S B Pbinberg, M D 

University of Michigan 

Carcinoma of the Breast Stanford Cade 
J A M A 138 1083-1089, Dec 11 1948 

Because of the increasing number of deaths due to 
breast cancer, the author reviewed the present day 
methods of treatment and cntically analyzed the causes 
of failure to reduce the mortality rate 

Smaller families, failure of lactation and longevity 
contnbute their share m the increase of the disease 

The expectation of life in untreated patients has been 
computed to have a mean duration of 39 3 months It 
IS therefore essential that one should not rely on three 
year survival rates 

The author assesses the state of the patient on the 
basis of age, clinical type and histologic variety of 
tumor, duration of symptoms, physiologic state of the 
breast, and extent of the disease To assess the im- 
mediate and ultimate prognosis, to estimate the prob 
able expectation of life and, above all, to find out the 
value of any given method of treatment, cbnical stag 
ing IS of paramount importance 

The clinical staging of Portmann is used by the 
author Stage I, tumor of the breast only. Stage II, 
tumor of the breast and cutaneous changes and/or 
axillary nodes. Stage III tumor of the breast and supra 
clavicular or contralateral axillary nodes or fixation to 
pectoral fascia. Stage IV, skeletal or visceral metas 
tases 

In Stage I the method of choice is radical mastec 
tomy It IS not contended that radiation alnre cannot 
achieve total regression of the tumor for five to eight 
years, but at p-esent it does not do so as certainly and as 
frequently as radical mastectomy Nearly 90 per cent 
of the five-year survivals and 65 per cent of the ten 
year survivals have been obtained by radical surgical 
treatment in Stage I cases 

In Stage II lesions, the results from surgical treat- 
ment show a great drop Only 30 per cent five-year 
survivals are achieved The ten year survival rate is 
rarsed from 25 per cent by surgical treatment alone to 
32 per cent by surgical treatment and postoperative 
radiation 

In Stage III cases, radiation alone has given better 
results than surgical treatment and is the method of 
choice Here the ten-year survival rate for surgical 
treatment is 7 per cent whereas it is 13 per cent by 
radiation alone A combination gives only 9 per cent 

Preoperative radiotherapy aims at sterilization of an 
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from preliminary operative correction of phimosis 
Radium therapy (a mold or teleradium) was used, 
greatly protracted or protracted-fractionated Re- 
gional lymphatics were always irradiated (usually ivith 
teleradium) whether or not metastases were clinically 
demonstrated Dissection of groins was done for 
persistent, newly formed, or recurrent lymph node 
metastases For local recurrent or persistent tumor a 
comparatively conservative amputation of the penis 
was done or, in a few cases, electrocoagulation was used 
In this series of cases the percentage with freedom 
from symptoms was for Stage I, 88 9 per cent of 36 
cases at three years and 88 9 per cent of 24 cases at five 
years, Stage II, 67 9 per cent of 19 cases at three ye£us 
and 63 6 per cent of 14 cases at five years No cases 
of Stage III showed freedom from symptoms For the 
total senes, i e all stages, the figures were 70 8 per 
cent at three years and 66 7 per cent (of 57 patients) at 
five years 

According to the author, the advantages of the above 
plan of therapy ar; that it can be earned out without 
comphcations, that the radiosensitmty is ' rather 
good” , that favorable three- and five year results as 
good or better than results after more radical treatment 
are obtamed, and functional results are better 
Seven tables O Raymond Russell, M D 

Indiana Umversity 

Intra-Cavitary Contact Roentgen Therapy of Mahg- 
nant Tumors D den Hoed Acta radiol 30 470- 
478, Dec 31, 1948 

At the Rotterdam Radiotherapeutic Institute, where 
hundreds of cases of lip and skin cancer have been 
successfully treated by contact radiation therapy, the 
author has treated a mde variety of cancers by intra- 
cavitary apphcation of contact radiation The num- 
ber of cases in which the method has been used is still 
small however, and m many cases the follow-up period 
IS insufficient to warrant statistical classification 

Sev enteen case reports with summaries of total dosage 
gi\ en in each case and the current results are set forth 
In many cases, intra-cavitary treatment was supple- 
mented b> deep external radiation, but in all cases the 
major dosage was contributed by the intra-cavitary con- 
tact method This form of therapy has been used in 
cases of tumors of the mouth, nose, pharynx, hypo 
phaiynx larynx, bladder, rectum, vulva vagina and 
uterus In the naturally accessible cavities and also in 
those made accessible at surgery, the radiation is ap 
plied \\ ith a narrow contact roentgen tube 

The author maintains a high degree of optimism for 
the future use of this form of therapy but, at the same 
time issues a \\ aming against indiscnminate use of the 
method He prefers that it be utilized only when other 
methods seem to be less successful or too dan- 
gerous W C Gallo M D 

Indiana Universitj 

Effective Dosage Levels and Interstitial Radium 
Therapy Benjamin Jolles Am J Roentgenol 60 
745-749 December 194S 

The distribution rules and charts for the Paterson and 
Parker dosage sj-stem answer two points of interest to 
the radium therapist (1) How much radium is re- 
quired {2) How It should be arranged in any particu- 
lar case’ 

The author attempts to take into consideration the 


area and volume of the surrounding normal tissues 
which exert an influence on the behavior of the tumor 
and makes suggestions for their consideration as a sup- 
plement to the Paterson and Parker dosage system 
These considerations are beheved to be of value since it 
is the surrounding normal tissues through which nutn 
tional fluids pass into the tumor and through which 
decomposition products leave the tumor area In pre 
vious work, the author investigated the effect of field 
shape on skin tolerance and concluded that the factor 
controUing the effect of the field was p 'a, where p is 
the perimeter of the field and a the area In a similar 
way, he considers the area of the shell surrounding an 
irradiated block of tissue and concludes that this fac 
tor IS equal to shell/vol 

A table of relative effective dosage levels for cyhn 
dneal implants of various diameters is presented, and 
two illustrative cases are shown 

Four roentgenograms, 1 drawing, 1 table 

P B Lockhart, M D 
Indiana University 

Carcinoma of the Anal Canal Statisbcs of the 
Fondation Cune, Pans J L Roux-Berger and 
A Ennuyer Am J Roentgenol 63 897-816 Deccm 
ber 1948 

Carcinoma of the anal canal as a separate entity was 
found at the Cune Foundation in Pans to have an 
incidence of only 0 68 per cent No important five 
year results have been pubbshed for this condition 
making it difficult to estimate the comparative values 
of radiation therapy and surgical treatment A review 
of the literature disclosed 10 five-year surgical cures 
and 11 five-year cures with radiotherapy 
The authors report 18 five-year cures in a senes of 51 
cases given radiotherapy between 1921 and 1940 
with a complete analysis of results accordmg to the ex 
tent of the primary lesion, presence or absence of lymph 
node metastases, and the histopathologic character of 
the tumor Diverse methods used included radium 
implantation alone or combined wnth surface radium 
application, radium implantation plus intracavitary 
radium and radium implantation p’u" teleradium 
Complications following radiotherapy included radio- 
necrosis m 8 of 51 cases treated In 7 of the 18 five 
year cures there was stenosis or stricture One severe 
case of infectious gangrene of the penanal tissue oc 
curred and proved fatal 

Since 1940 two modifications of treatment have been 
introduced, namely supervoltage and low voltage or 
contact therapy, the latter for small lesions, the former 
for larger lesions extending outside the anal canal 
The authors feel that although the percentage of 
failure in radiotherapy is still large, a much higher five 
vear cure rate can be attained if cases are treated early, 
when the lesions are small Among 11 early cases 
treated in their series there w ere 7 cures 

Two tables William C Gallo, M D 

Indiana University 

Radiation Therapy m Peptic Ulcer An Analysis of 
Results William E Ricketts Walter Lincoln Palmer, 
Joseph B Kirsner, and Anna Hamann Gastroenter 
ology 11 789-806 December 1948 

This IS an analysis of the results of roentgen irradia 
tion of the fundus and corpus of the stomach m more 
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than 800 cases of peptic ulcer studied from 1930 to 1947 
Four technics were used, uith certain identical factors, 
1 e , h V 1 15 Cu, 200 kv p , 1 inin Cu plus 1 mm A1 
filtration, 20 ina , 60 cm focal skin distance, intensity 
of approximately 33 r m air per minute The depth 
dose to the gastne fundus xairied from 000 to 2,500 r 
given over a period of six to fourteen days There was 
a direct correlation between the decrease of hydro 
clilonc acid secreted by the stomach and the total 
amount of radiation delivered 
In 47 cases of gastric ulcer it was found that a depth 
dose of 1,000 to 2,500 r would reduce acid secretion 50 
per cent or more in 92 to 100 per cent of cases In 
nearly two thirds of these patients a true achlorhydria 
appeared within less than one month and persisted 
from a few days to eight years In 21 cases it persisted 
thirty or more daj'S 

Patients with duodenal ulcer were slightly less re 
sponsive in 74 to 83 per cent significant achlorhjdna 
developed after a similar depth dose of 1,000 to 2,500 r 
A small senes of jejunal ulcers was also treated 
The elTccts of tlic radiation therapy on healing of the 
peptic ulcer arc summarized for 334 cases for which 
satisfactory studies were available Healing was ob 
tamed in 93 8 per cent of those receiving a depth dose of 
1,600 to 2,500 r Of those receiving 606 to 1,000 r, only 
70 per cent showed healing All patients also received 
dietary and antacid therapy 
Recurrences of gastne ulcer were observed in one 
thml of the patients followed for longer than one 
year This incidence contrasts with 80 per cent recur- 
rence noted in gastric ulcer treated medically without 
radiation Recurrences also occurred in approximately 
one-third of the cases of duodenal ulcer excluding those 
given minimal radiation 

In conclusion the authors state that irradiation of 
the acid secreting portions of the stomach is a valuable 
procedure in the treatment of peptic ulcer, the effect 
being proportional to the reduction in gastric secretion 
Achlorhydna of three months duration invariably re- 
sults in healing of the ulcer Recurrence is preceded by 
reappearance of acid gastric secretion 
Two photographs, 23 tables 

C R Perryman, M D 
Baton Rouge, La 


Radiation Therapy m Peptic Ulcer A Study of 
Selected Cases William E Ricketts, Walter Lincoln 
Palmer Joseph B Kirsner and Anna Hamann Gas 
troenterology 11 807-817, December 1948 
The purpose of this paper is to focus attention upon 
the occasional dramatic effect of radiation therapy upon 
the course of chronic peptic ulcer and to correlate this 
effect with alterations in gastric secretion It supple- 
ments the study abstracted above 
Three cases of gastne ulcer are presented illustrating 
healing of resistant ulcers after roentgen irradiation 
and one month or more of antacid therapy Out of a 
senes of 60 patients there were 6 in whom complete 
healing did not occur after irradiation Only minimal 
Eastne secretory depression was obtained in 3 of these, 
in 2 the achlorhydna was of short duration 
Two cases of intractable duodenal ulcer are also pre- 
sented Both cases showed healmg after one or two 
senes of x-ray therapy It is apparently easier how- 
ever, to depress gastne secretion m patients with gas- 
tne ulcer than in patients wnth duodenal or jejunal 


ulcer This is understandable, since the fasting secre 
tory rate is on the average four times as great m pa 
tients with duodenal ulcer as it is in those with gastne 
ulcer A few cases of jejunal ulcer have been subjected 
to radiation therapy The results are often surprisingly 
good, but the incidence of ultimate recunence has been 
high 

The authors conclude that the effect of roentgen 
irradiation upon the course of peptic ulcers depends 
upon the degree and duration of secretory depression 

Twenty roentgenograms, 6 charts 

C R Perryman, M D 
Baton Rouge, La 

Treatment of Utenne Fibroids Frankhn L Payne 
S Clin North America 28 1445-1458, December 1948 

Uterine fibroids begin as bemgn foreign bodies m the 
uterine wall and them growth is dependent upon stimu 
lation from the ovarian secretion As long as this stim- 
ulus lasts, they continue to grow, but when the stimulus 
disappears they begin to undergo regression 

The author divides the management of utenne 
fibroids into four general methods (1) observation, (2) 
hormone therapy, (3) irradiation and (4) surgical re 
moval Each plan of therapy has its own indications 
and limitations and there is no competition among 
them Symptoms or signs may develop at any time 
which will place the patient in one of the other groups 
Con ervatnm in the choice of a plan and m its execu 
tion are essential to the proper management of myomas 
of the uterus 

Three drawings of surgical technic 

Edsbl S Reed, M D 
University of Louisville 

Evaluation of the Use of Beta Rays in Ophthal- 
mology James I Moore South M J 41 1092- 

1094, December 1948 

This paper is based upon results obtamed in the 
Radium Chme of the Wilmer Institute of Johns Hopkins 
Hospital where a radon beta ray applicator is used to 
treat eye lesions 

Beta ray therapy is considered the treatment of 
choice m the following conditions vernal conjunctivi 
tis vascularization of the cornea following comeal 
ulcers, chemical bums trauma, or keratitis, tuberculous 
keratitis and senile keratoses 

The following conditions can be treated successfully 
with beta rays, but respond equally well to other types 
of treatment , pterygia, keloids of the lids and scarring 
of conjunctival flaps following surgery 

Conditions which do not respond to beta ray treat 
ment include corneal dystrophies old scars without 
vascidanzation, pigmented moles of the lids, sebaceous 
cysts chalazions, and xanthelasma 

John DeCartp, Jr , M D 
Jefferson Medical College 

Prevention of Deafness by the Elimmation of Hyper- 
trophied Lymphoid Tissue m the Nasopharynx by 
Radium Therapy J Coleman Seal New York State 
J Med 48 2715-2717, Dec 15, 1948 

Grat fying results are reported by the author in the 
use of the Crowe tjqje radium (beta ray) applicator for 
lymphoid tissue in the nasopharynx in general and 
around the eustachian tube orifice in particular Not 
only does it prev ent further middle car damage but manj 
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children are relieved of frequent upper respiratory infec- 
tions and sometimes of allergie conditions 

Five cases are reported in detail 

Three drawings Zac F Endress, M D 

Pontiac, Mich 

Radium Irradiation of the Nasopharynx for Hyper- 
trophy of Lymphoid Tissue B H Minchew and 
B E Collins J M A Georgia 37 439-443, December 
1948 

The authors beheve irradiation to be definitely indi- 
cated m cases in which lymphoid tissue obstructs the 
eustachian tubes Of 35 patients with impaired hear- 
ing treated with the monel metal radium applicator 
during the past year, only 18 had received the full 
course of therapy The hearing in 66 per cent of these 
cases had improved more than 15 decibels 

Treatment of Certam Types of Deafness by Roentgen 
Ray Therapy Nelson A Youngs and Phihp H Woutat 
Ann Otol , Rhin , & Laryng 57 984-991, December 
1948 

From 1937 to 1945, 116 patients ivere treated with 
deep roentgen therapy for deafness caused by l 3 miphoid 
tissue obstructing the orifice of the eustachian tube 
lymphoid infiltration along the tube proper, or in the 
middle ear cavity The bases for selection of patients 
for this type of treatment were as follows 

1 The deafness must have been present longer than 
three months 

2 Lymphoid tissue could be demonstrated obstruct- 
ing the orifice of the eustachian tube as observed 
through a nasopharyngoscope 

3 Those cases in which no lymphoid tissue could be 
demonstrated obstructing the eustachian orifice were 
treated only if a history of repeated attaeks of otitis 
media, a demonstrable fluid level in the tympanic 
cavity or retraction of the tympanic membrane were 
present 

The results of treatment a ere determined by tuning- 
fork tests, ability to hear whispered voice, and periodic 
audiograms in all cases except a few in which the sub- 
jects were too young to give a satisfactory audiogram 
In these the results were judged on the ability to hear 
the ahispered voice 

Group I (Age 3-15 years) In this age group there 
were 63 cases Thirty seven, or 58 per cent, obtained 
normal heanng after treatment 


Group II (Age 15-62 years) In this group involve 
ment is most apt to be in the middle ear or along the 
eustachian tubes rather than in the nasopharynx or 
around the tubal orifices, 43 3 per cent of the group had 
chronic otitis media as compared to 20 6 per cent of 
those under 15 

All patients were treated with the following techmeal 
factors 200 kv p , 0 5 mm Cu plus 1 0 mm A1 filtra 
tion, 50 cm target-skin distance, h v 1 0 9 mm Cu 
Each treatment consisted of a dose of 126 to 160 r (m 
air) to each of two ports, one on each side of the face 
The ports measured from 4X5 cm to 5 X 6 cm and 
were directed to include the middle ear, eustachian tube, 
and the nasopharynx F our such treatments were given 
at weekly intervals In 9 of this group (12 per cent) 
normal heanng was restored 
The average diameter through the head at the level 
of the ports IS 12 cm in seven-year old children, and 14 
cm in adults With the factors used and a 20-sq cm 
port, the dose at 6 cm and 7 cm depth is 53 per cent 
and 44 per cent respectively of the dose in air at the 
skin The dose to the skin and other normal structures 
irradiated is not enough to cause damage 

An occasional patient will have slight swelhng and 
discomfort in the parotid gland starting a few hours 
after treatment This subsides in a few hours Dry 
ness of the mouth or pharynx has not been noted 
Four diagrams, 2 tables 

Stephen N Tager, M D 
Urbana, 111 

Favus Occurrence m Georgia — Report of Ten Cases 
William L Dobes Urol & Cutan Rev 52 729-734, 
December 1948 

Ten casts of favus of the scalp, 9 in a single family, 
are recorded Seven of the patients were treated by 
roentgen epilation — 400 r of unfiltered rays being given 
per area exposed The five-point Kienboeck-Adam 
son method was used with the following factors 100 
kv , 6 ma , 12-inch target distance The scalp was 
shaved prior to epilation All crusts were washed off 
daily and 5 per cent ammoniated mercury ointment 
was applied twice daily for one week and once daily 
thereafter until the hair began to grow Epilation was 
almost complete m four weeks, and in all cases there was 
regrowth of hair In one case a reinfection after four 
teen months received a second epilation 
Four photographs, 1 genealogical chart 


RADIOACTIVE ISOTOPES 


Isotopes for Medlcme Paul C Aebersold 
JAMA 138 1222-1225, Dec 25, 1948 The 
Medical Profession and Atomic Energy Lewis L 
Strauss Ibid pp 1225-1227 Medical Program of 
the Atomic Energy Comimssion Shields Warren 
Ibid , pp 1227-1228 

In this symposium on atomic energy, Aebersold 
presents data for the first twenty two months of dis 
tribution of pile producing isotopes on the number of 
shipments number of using institutions and the num- 
licr of indivndual projects in which the isotopes arc be 
ing employ ed Strauss outlines some of the problems 
of atomic energy development in the United States 
5\'arrcn discusses briefly external radiation and internal 
radiation radioactuc isotope therapy and the medical 


program of the Atomic Energy Commission This 
program is divided into 4 parts (1) the maintenance 
of health of the workers of the commission and its con 
tractors, (2) the protection of envuonmental health, 
(3) the development of basic research (4) the ex 
ploration of values of the new sources of energy avail 
able themselves and the value that very short lived 
radioactive isotopes may have in cancer research and 
cancer therapy 

Graves’ Disease Treatment wdth Radioiodlne (I‘”) 
Mayo H Soley, Earl R Miller, and Nadine Foreman 
J Chn Endocrinol 9 29-35, January 1949 

In 1948 (M Chn North America 32 3, 1948 Abst 
in Radiology 52 154, 1949) Soley and Miller presented 
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tlic results of ln.atnicnt with nclionctivc iodine in 33 
eases of Graves' disease Now OS patients liave been 
studied and siidicient data arc aamlable to permit re- 
porting the results in 40 of these 
A patient IS considered to liaac responded satisfac 
tonia to treatment bj I'*' if within ajiprosiniatcly four 
months the signs and symptoms of tliyrotosicosis have 
disappeared, the tinroid has returned to normal size, 
and the basal met ibolic rate, level of scrum protein 
bound lodiuc, and other laboritory findings are w ithm 
normal limits 1 orty two jiaticnts fell into this cate 
gorj the other 4 failed to show a satisfactory response 
The failures are felt to be due to a conservative approach 
to therapy m the early phases of the study' 

Animal cvpcrmicntation was earned out to deter 
mine tlie effects of massive doses of I”’ upon tissues 
surrounding the thyroid, and the pathologic changes arc 


described It was found that upwards of forty times the 
inavimum therapeutic dose (in microcunes per kilo 
gram) used in man is required to produce serious dam- 
age 111 contiguous structures in mice and rabbits 

The uptake of radioiodine by the thyroid m untreated 
Graves' disease was found to average 61 per cent, 
and in the treated patient 16 6 per cent There ap- 
pears to be a paradoxical lack of correlation between 
clinical response to treatment and the number of micro- 
curies per gram delivered to the thyroid 

in doses of 2 milhcunes or more causes chmeal 
and laboratory changes that point to tissue destruc- 
tion (thyroid) After therapy with 1'“, exophthalmos 
progresses less than in patients treated by subtotal 
thyroidectomy and more than in patients treated with 
\ rays In 2 patients in this series myxedema devel- 
oped 


EFFECTS OF RADIATION 


Effect of Roentgen Irradiation on the Gastric Mucosa 
William E Ricketts Joseph B Kirsner, Eleanor M 
Humphreys, and Walter Lincoln Palmer Gastro 
enterology H 81S-8I2, December 1648 
Tins report describes a gastroscopic study of a senes 
of peptic ulcer patients who received roentgen irradia 
tion over the fundus and body of the stomach The 
total quantity of radiation vaned from 1, 100 to 2 600 r, 
given m divided doses 

The characteristic gastroscopic features following 
irradiation consisted of redness and edema of the mu 
cosa, hemorrhage, and adherent exudate These 
changes were noted m 75 of the 77 patients examined 
one week to three months after irradiation, at a time 
when the gastric acidity was significantly reduced 
The severity of this “irradiation gastritis” is directly 
proportional to the decrease in gastnc secretion The 
inflammation usually is transitory and is followed by 
atrophy, which is consistently present in patients with 
anacidity of two or more years duration The nodular 
cobblestone-like features of "hypertrophic gastritis” 
usually disappear following roentgen irradiation, the 
mucosa assuming a normal or mildly atrophic appear- 
ance 

Development of severe ' irradiation gastntis” m this 
group of patients was not manifested clinically by 

symptoms 

Illustrative case reports are included 
Thirteen illustrations, 5 tables 

C R Perryman, M D 
Baton Rouge La 

Prolonged Achlorhydria Following Diagnostic Gastro- 
intestinal Roentgen Studies Report of a Case M C 
F Lindert and Michael F Koszalka Gastroenterology 
11 930-033 December 1948 
The authors briefly report the case of a 30-year-oId 
veteran in whom an achlorhydria developed and per- 
sisted for three and one-half years following repeated 
gastro intestinal roentgen studies A post-irradiation 
ulcer on the skin of the lower left postenor thorax had 
been present for four years The authors conclude, on 
the basis of one case that a prolonged achlorhydria can 
produced by irradiation but at the expense of dam- 
age to the skin and internal organs 
Three tables C R Perryman M D 

Baton Rouge, La 


Effect of Nitrogen Mustard and X Irradiation on 
Blood Coagulation Leon O Jacobson, Edna K 
Marks Evelyn Gaston, J Garrott Allen, and Matthew 
H Block J Lab S. Clin Med 33 1566-1578 De 
cember 1948 

A prolonged clotting time was produced m rabbits by 
the mtra venous administration of 3 or 4 mg of nitrogen 
mustard per kilogram of body weight and the amount 
of protamine necessary to produce clotting m the hepann 
tolerance test was increased The mechanism of this 
prolonged clotting time and altered hepann tolerance is 
probably identical with the mechanism previously 
desenbed following x-radiation, that is an increase in a 
circulating heparin or hepann like substance This is 
substantiated by the facts that the prothrombin time, 
fibrinogen and calcium levels were normal in the am 
mals with a prolonged clotting time, no fibrmolysin 
was demonstrated, and antihepann substances, such as 
toluidine blue and protamine, were capable of reversmg 
to normal values or significantly reduemg the 
prolonged clotting time for varying intervals A 
recent report by these same workers has shown that 
therapeutic doses of nitrogen mustard produce this 
same effect in the human bemg (Smith Jacobson, el al 
Science 107 474 1948) 

Another significant point found m this work is that 
following mtoxjcation with either nitrogen mustard or 
x-ray the clottmg time is almost always significantly 
increased prior to significant reduction of platelet values 
Spontaneous recovery of both the clottmg time and the 
low platelet count occurs at practically the same time 
Reversal of the clotting time and hepann tolerance to 
the normal range by the intravenous administration of 
toluidine blue or protamine sulfate did not significantly 
alter the platelet level It is felt however, that these 
facts do not necessarily indicate that platelets have no 
part in the production of these findmgs 

It IS suggested that this potentially senous clotting 
defect may be produced by other agents producing toxic 
effects directly or indirectly on the blood forming tis 
sue This should be borne m mind, since a method of 
treatment namely antihepann substances, is axailable 
which may make it possible to pass the cntical penod of 
potential hemorrhage until spontaneous recovery 
ensues 

Nine charts, 1 table Everett L Pirkey, M D 
University of Louisville 
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Influence of Temperature on the Response of Frogs 
to X Irradiation Harvey M Patt and Marguerite N 
Swift Am J Physiol 155 388-393, December 1948 
In a previous note (Federation Proc 7 90, 1948), the 
authors reported that low temperature treatment of 
frogs after total body exposure to x-rays greatly pro- 
longs their survival The present studies were under- 
taken to determine (1) whether this altered radiosensi- 
tivity IS due to a decrease m the rate of development of 
radiation injury or actually reflects a more rapid and 
complete recovery from the effects of irradiation and 
(2) whether body temperature during exposure influ- 
ences the radiation reaction Since the overt response 
of the frog, a poikilotherm, to x-radiation appears to be 
rather similar in many respects to that observed in the 
mammal, it was thought that these studies might be of 
practical as well as theoretical mterest 

The authors’ conclusions are as follows toxicity is 
not influenced by altering body temperature of frogs 
during and/or for the first twenty four hours after total 
body x-irradiation with 1,000 r and 3,000 r Survival 
IS greatly enhanced, however, as long as the ammals are 
kept in the cold (6°-6° C) continuously after the ex- 
posure This altered sensitivity is due apparently to a 
decrease lU the rate of development of radiation damage 
(prolongation of the latent period) rather than to any 
appreciable recovery When the animals are removed 
from the cold after periods of sixty to one hundred and 
thirty days, there is no change in absolute survival nor 
any clear difference in the time course of deaths from 
that observed m irradiated animals mamtained at 23 * 
C These findings indicate that the metabolic level 
during exposure does not influence the over-aU radiation 
reaction in frogs and that the pnmary process of radia- 
tion damage is not repaued in the metabolically de- 
pressed animal 

Four graphs, 1 table 

Incidence and Origin of Androgenetic Males m 
X-Rayed Habrobracon Eggs Anna R Whitmg 
Biol Bull 95 354-360, December 1948 
In X rayed Habrobracon eggs few or no deaths of 
androgenetic embryos occurred in spite of their develop- 
ment in cytoplasm irradiated with doses from 6 to 15 
tunes that lethal for the egg nucleus 

It IS definitely established that androgenetic develop 
ment occurs in Habrobracon after irradiation in meta 


phase I The percentage of eggs developing into 
androgenetic adults is low (1 57 per cent) , 64,000 r is the 
highest dose at which androgenetic males were obtained, 
although the lethal dose for the egg chromosomes in 
theu stage is 2,400 r 

Cytologic study of 294 such eggs showed 3 to be 
undergoing androgenetic cleavage while 3 others were 
possibly preparing for it A maximum of G, or 2 04 per 
cent, does not differ markedly from androgenetic sum 
vors It must be concluded that androgenetic embryos 
at the doses used are as viable as embryos developing in 
untreated eggs 

Chromatin bridges which appear in the mitotic dm 
sion II after treatment m the first mitotic metaphase 
distort and retard the pronucleus of the egg, some 
times to such a degree that the sperm pronucleus 
cleaves and develops into a normal fertile haploid male 
with paternal traits only The failure of androgenetic 
males developmg in these eggs can be explamed on the 
almost complete absence of the chromatin bridges after 
treatment by x-rays in the first meiotic prophase 

Chalmers S Pool, M D 
University of Arkansas 

Negative Effect of Fohc Aad on Irradiation Leuko- 
penia in the Cat William S Adams and John S 
Lawrence Am J M Sc 216 656-660, December 1948 

The title of this article very effectively summarizes 
the content In the cat, under controlled conditions 
followmg administration of both oral and subcutaneous 
folic acid before, dunng, and after whole body irradia 
tion, there was no demonstrable difference in either the 
amount or severity of the leukopenia, which regularly 
occurred Control animals not receiving folic acid 
responded almost identically to those that were given 
folic acid, both prophylactically and therapeutically 
It IS carefully pointed out that it should not be con 
stnied that these results are comparable to figures in 
which partial or regional roentgen therapy is employed 
It IS not inconceivable that some of the leukemias which 
developed dunng the course of prolonged roentgen 
treatment, particularly of the thorax and abdomen, re 
suit from interference in the production, absorption or 
utdization of substances such as folic aad by virtue of 
the effects of roentgen rays on the gastro intestmal tract 

Five charts, 3 tables Everett L Pirkev, M D 
University of Louisville 
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Congenital Obstructions of the Alimentary Tract in Infants 

and Children Errors of Rotation of the Midgut^ 

FREDERIC N SILVERMAN, M D , and JOHN CAFFEY, M D 


"D OCNTGEN EXAMINATION of the ahmen- 
tary tract in infants and children has 
its greatest application in the diagnosis of 
obstruction Most obstructions are related 

to faulty embryonic development, the 
signs may appear during the neonatal 
period or later in cluldhood In a panel 
discussion on Intestinal Obstruction in 
Infancy at a meeting of the American 
Academy of Pediatncs in 1941, Gross (4) 
hsted approximately 2,000 cases seen at the 
Boston Children’s Hospital in the preceding 
twenty years Almost 1,300 cases were 
congemtal in ongm, an incidence of 2 to 1 
with reference to acquired obstruction 
Motor activity of the ahmentary tract 
begins long before birth In a study of 
intra-utenne respiration (1), thorotrast 
was mjected mto the amniotic cavity of 
pregnant women prior to therapeutic 
abortion After dehvery, roentgen exam- 
ination showed opaque material distnbuted 
through the alimentary tract of the fetus 
There was no evidence of defecation of the 
thorotrast ingested in utero The demon- 
stration of the entire gastro-mtestinal tract 
in a 39-gm fetus, representmg approxi- 
mately twelve to thirteen weeks gestation, 
IS probably the earhest gastro-mtestinal 
senes on record It bnngs out forably 
the fact that S 5 rmptoms of congemtal ah- 


mentary tract obstruction m the newborn 
often are based on pathologic changes of 
relatively long duration, and that the 
altered dynamics of the ahmentary tube 
have been operative pnor to the time they 
are first detected So long as the fetus 
maintains its nutntion through the placen- 
tal arculation, the obstruction is no haz- 
ard After birth, the infant’s survival 
depends on the mtegnty of its own organ 
systems, and the obstruction becomes a 
threat to hfe Since recent advances in 
surgical techmcs have made it possible to 
correct some embryologic faults in hitherto 
umversally fatal malformations, interest in 
roentgen recogmtion of the defects has 
achieved new sigmficance 

The causes of congemtal obstruction of 
the alimentary tract can be listed as ' 
follows 

1 Errors in canahzation 

(a) Transverse septa plugs and dia- 
phragm 

{b) Longitudinal septa duplications 
(c) Esophageal atresias 

2 Errors m rotation — volvulus 

3 Persistent peritoneal bands 

4 Meconium ileus 

5 Muscular hypertrophy — cucular 

6 Intussusception 


* From the Department of Radiology, Children s Hospital of Cincinnati and the Department of Pediatrics 
College of Medicine University of Cincinnati Presented at the Thirty-fourth Annual Meeting of the Radiological 
Society of North America San Francisco Calif , Dec 5-10 1948 
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Fig 1 Complete obstruction due to atresia of 
jejunum The complete absence of gas from the lower 
half of the abdomen m the erect film is diagnostic 


It IS beyond the scope of this paper to 
cover the hst m detail Except for a dis- 
cussion of the common embryology of the 
intnnsic obstructions, the subject will be 
limited to a consideration of errors of 
rotation of the midgut Obstructions from 
this cause are receiving wider recogmtion 
because complete cure can be achieved 
by relatively simple surgical procedures 
Congemtal obstructive lesions of the ah- 
mentary tract are largely the result of two 
basic embryologic faults (a) failure of re- 
canahzation of the lumen, producmg intnn- 
sic obstruction , (b) errors in disposition of 
the midgut section, leading to extnnsic ob- 
struction Dunng the fifth week of fetal 
life, the epithehal Iming of the alimentary 
tube proliferates more rapidly than its 
surrounding i\ alls The lumen is occluded, 
and a solid cord of epithehal cells is formed 
Later, \acuoles form among the epithehal 
cells and enlarge and coalesce until the 
lumen is re-established (8) This later 
process, which is called recanalization, may 
fail to occur at one or several sites, atresia 


of the affected portion of the tube results 
The lesion may be a diaphragm in a con- 
tinuous muscular tube, or it may be a bhnd 
sac completely separated from the bhnd 
begmnmg of recanahzed tube rectad to the 
site of obstruction Lesser degrees of 
dysplasia result in partial recanalization 
with stenosis due to a fenestrated dia- 
phragm or a segment of bowel of dimin- 
ished cahber Atresias and stenoses occur 
m aU parts of the ahmentary tract 
Atresias are more common in the ileum, 
stenoses are found with greater frequency 
in the duodenum (5) Atresias are mam- 
fest in the first days of life, stenoses may 
be asymptomatic until some preapitating 
factor such as the introduction of sohd 
foods transforms the partial obstruction 
into a complete one We have seen steno- 
sis of the esophagus due to an ins-type 
diaphragm that was asymptomatic until a 
pebble was swallowed and became impacted 
m the aperture 

The passage of mecomum provides no 
assurance of contmmty of the alimentary 
tract Mecomum may be formed below 
the site ot complete obstruction How- 
ever, certam components of mecomum may 
be absent as a consequence of obstruction, 
and tests for bile or for comified epithehal 
cells in mecomum as descnbed by Farber 
(3) may be helpful The roentgen findmgs 
are those of dilatation and hypertrophy 
above the obstructmn, often with air-fliud 
levels, the mtestme below is collapsed, 
and m erect film s the absence of air shad- 
ows produces a homogeneous density m 
the abdomen and pelvis below the dilated 
loops Recumbent and erect frontal films 
and an erect lateral film of the abdomen are 
adequate for the diagnosis of complete 
obstruction (Fig 1) There is no need for 
contrast media other than the am which is 
already present The introduction of bar- 
ium not only is dangerous m itself, but 
delays the surgery necessary for treatment 
of the obstruction Determination of the 
site of obstruction is often impossible due 
to the distortion of the dilated loops, nor is 
it necessary The cause of the surgical 
emergency should be diagnosed by inspec- 
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tion of the abdominal cavity at operation 
and treated as tlic occasion demands On 
tlie otlier hand, incomplete obstructions 
can never be excluded when air is present 
throughout tlie bowel Air may pass 
through apertures which are impervious 
to fluids or solids, or may pass an inter- 
mittent complete obstruction dunng pe- 
riods when it IS incomplete 

Extrinsic obstructions resulting from 
errors of rotation of the midgut are the most 
challenging because such partial or inter- 
mittent obstruction may be present for 
years before complete obstruction super- 
venes In some patients, recurrent vomit- 
mg and intestinal infantilism occur without 
the complication of complete obstruction 
In otliers, vague gastro-mtestmal symp- 
toms persist tlirough life and never prove 
incapacitating To appreciate the many 
mamfestations of the basic embryologic 
error, the embryology of this portion of the 
ahmentary tract must be reviewed (2, 5, 7) 
The undercutting of the embryomc disk 
by the body folds forms the primitive 
alimentary tube This is divided into 
three portions the foregut, which gives 
rise to the esophagus, stomach, and first 
portions of the duodenum, the midgut, 
which extends to just beyond the rmd- 
transverse colon , and the hind gut 
Begimung in the fourth and fifth weeks of 
fetal life, proliferation of the cells of the 
rmdgut is so marked that the rapidly 
elongating tube can no longer be contained 
in the body cavity and extrusion into the 
umbihcal cord takes place The superior 
mesenteric artery divides the rmdgut mto 
a pre-artenal segment and a post-artenal 
segment This enteric loop is the key to 
the understanding of rotation If we 
take this key figuratively between the 
thumb and forefinger and turn it in a 
counterclockwise duection, we can unlock 
the intncaaes of the process of rotation 
Rotation involves the entue rmdgut 
loop and occurs in a counterclockwise 
duecbon about the superior mesenteric 
artery as an axis Thus the pre-artenal 
segment, which was cephalad to the artery, 
passes to the nght of the artery at 90 ° and 


behind it at 180° At the same time, the 
post-artenal segment passes to the left and 
then in front of the supenor mesenteric 
artery By this time, about the tenth 
week of mtrautenne life, the abdonunal 
cavity has enlarged and can accommodate 
the midgut loop, and return of the mtestine 
now begins The pre-artenal segment re- 
enters first The nght side of the ab- 
dommal cavity is filled by the large fetal 
liver, of necessity, the returmng pre- 
artenal segment (jejunum and upper ileum) 
passes to the left side The enlargement 
of the cecal bud probably helps retam the 
post-artenal segment m the physiologic 
umbihcal herma (2) The supenor mesen- 
tenc artery is thus held taut, and the pre- 
artenal segment, therefore, passes behind 
this vessel Subsequent loops of small 
intestine follow, packing themselves into 
the left side of the abdonunal cavity from 
above downward and toward the nght 
side By this time, the post-artenal seg- 
ment re-enters the abdonunal cavity 
The left side is filled vnth intestinal coils , 
the relative size of the hver is beginnmg 
to decrease through further increase m size 
of the abdonunal cavity Ninety degrees 
more of rotation, for a total of 270 degrees, 
places the cecum on the nght side The 
last stage of this process is yet to occur — 
fusion of the leaves of the mesentery with 
the postenor abdonunal wall This binds 
down the cecum and ascending portion of 
the colon and provides a continuous hue of 
fixation of the mesentenc root from the 
duodenojejunal junction to the cecum 
Fusion of the pentoneal leaves is probably 
the most important agent in preventing 
volvulus The cecum does not descend 
mto the nght lower quadrant , it is fixed in 
its defimtive position and appears to de- 
scend as further relative decrease in hver 
size causes this organ to fill only the nght 
upper quadrant of the enlarging abdommal 
cavity 

Arrests of this orderly process can occur 
at any stage The nature of the arrest 
can often be inferred from the anatomical 
findings at operation, the chnical signs 
and symptoms are not distinctive 
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Complete failure of rotation is uncom- 
mon If it occurs, the mtestmes return 
to the abdominal cavity en masse and 
mamtam their early fetal relationships 
with the jejunum and ileum on the right, 
the entire large mtestme on the left, and 
the ileum entermg the cecum from right to 
left More commonly, rotation is incom- 
plete, this IS called malrotation A rare 
anomaly is reverse rotation, where the post- 
artenal segment returns to the abdommal 
cavity first , the large mtestme then passes 
b ehin d the superior mesentenc artery and 
ultimately hes behind the duodenum 
Whatever the nature of the defect, fixation 
of the peritoneal leaves is altered In- 
variably attachment of the base of the mes- 
entery is shortened or defective An 
abnormal motihty of the rmdgut results 
This predisposes to volvulus or twistmg 
of the rmdgut because the vascular axis 
with its surroundmg mesentery is only a 
narrow pedicle Congemtal volvulus, un- 
less otherwise specified, means twist of the 
entire midgut with obstruction at or near 
the duodenojejunal junction 

A comphcatmg factor is the presence of 
pentoneal bands These formerly were 
ascribed to fetal pentomtis , it is more likely 
that they represent distorted attempts of 
fusion or failure of absorption of the mal- 
positioned pentoneal structures In many 
cases the obstruction is caused by the pres- 
sure of these bands, while the malposition 
of intestinal components m no way mter- 
feres with the flow of matenal through the 
lumen One further cause of obstructive 
sjTnptoms IS extrmsic pressure by other 
organs on the ectopic mtestmal compo- 
nents 

ChmcaUy, individuals with errors of 
rotation, may be entirely free from symp- 
toms More frequently the complamt is of 
recurrent or chrome gastro-intestinal dis- 
turbance charactenzed by vomiting, with 
or without distention, and often by mal- 
nutrition These children are often 
thought to have cehac disease, cychc 
vomiting, and more recently, gastro-mtes- 
tmal allergy Complete obstruction is 
ei cr a threat. During infancy, the climcal 


signs are mdistmgmshable from those of 
mtestmal atresia and stenosis Melena 
has been seen occasionally and is due to 
mesenteric and mtramural vances pro- 
duced by chrome obstruction to venous 
return from the malpositioned bowel 

Roentgen exarmnation is of greatest 
value in the group which does not present a 
surgical emergency The most valuable 
smgle procedure is the barium enema 
Barium given by mouth is potentially 
dangerous, as it may be vonuted and aspir- 
ated or may change an mcomplete into a 
complete obstruction If the obstruction 
IS not operative at the time of a gastro- 
mtestmal senes, the exammation may re- 
veal no abnormahties unless distmct mal- 
position of the cecum can be demonstrated 
Banum by mouth should be used only after 
the banum enema, and if the results of the 
latter are mconclusive 

Roentgen signs of diagnostic value are 
malposition of the cecum and abnormal 
mobihty of the cecum Both findings indi- 
cate mcomplete fixation of the mesentenc 
leaves and, therefore, an error m rotation 
This m turn suggests that the chmeal 
symptoms are due to obstruction by vol- 
vulus, peritoneal bands, or pressure of 
other organs smgly or m combination 
Failure to demonstrate ectopia of the 
cecum does not exclude the diagnosis, since 
a freely movable cecum m a normal 
position is as significant as an abnormally 
located cecum The important feature is 
the indication that the mesentenc fixation 
IS mcomplete Of course, cecal displace- 
ment by an mtra-abdonunal mass such as a 
renal embryoma or a sympathicoblastoma 
must be excluded If banum is given by 
mouth, the passage of the opaque meal 
from the duodenum mto the proximal 
jejunal loops m the right side of the abdo- 
men IS evidence in favor of an error m 
rotation The foUowmg case reports are 
typical of the findings m patients with 
intestinal obstruction caused by errors of 
rotation of the rmdgut 

Casc 1 J K , a male infant, was admitted to 
the Children s Hospital at the age of two months 
because of persistent \omiting since buth The 
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fmnilml and prenatal hislonos ^^crc irrelevant The 
infant had been started on breast feeding and fre- 
quently 3 0 inited small anionnts The \oniiting 
gencrallj’ occurred from one to fi\e minutes after a 
feeding and was often forceful On one occasion, 
hcniatcmcsis and inelena Ind been observed Fol 
lomng tlie initial large emesis after a feeding, the in 
fant continued to regurgitate small amounts e\ery 
twenU to tliirt\ minutes until the next feeding No 
bile had ex cr been obscr\ cd in the x omitus oral 
formula changes affected no change in the child s 
condition and, in the ten da} s preceding admission 
he was bclic\cd to have vomited c\ery thing offered 


movements were seen through the abdominal wall, 
and some observers throught tliat a pylonc mass 
could be palpated m the epigastnum A repeat 
gastro intestinal senes again revealed a normal py- 
lonis However, at the second examination, the 
banum was followed until the large bowel was vis- 
ualized (Fig 2) The cecum was found to he high 
in the nght upper quadrant and was movable This 
huding raised the question of incomplete rotation of 
the gastro intestinal tract Despite a course of 
medical treatment with antispasmodics, the child’s 
clinical condition detenorated, and an abdormnal 
exploration was undertaken 



Fig 2 Case 1 High position of cecum found in co^e of gastro mtMtinal senw 
the banum-fiUed appendix The cecum was easily disp’jiced to the Pmton^i h. 

from the ascendmg colon to the postenor abdominal waU and compressed the duodenum 


Note 

Peritoneal bands ran 


He was admitted with a presumptive diagnosis of 
bypertrophic pylonc stenosis Laboratory studies 
Were non contnbutory An upper gastro-intestmal 
®cnes demonstrated a normal pylorus with no evi- 
dence of obstruction The distal portion of the small 
tntestine and the large intestine were not studied at 
that time 

The child was considered a “feeding problem 
and was discharged for observation at home. One 
month later (at the age of three months) , he was re- 
admitted because of persistence of the vomiting 
This had become less frequent in the interval, but 
w the three days before admission a severe exacer- 
bation occurred At this time distinct peristaltic 


At operation the pylorus was found to be normal in 
size and texture The cecum was mobile and was 
not attached to the postenor abdominal wall in the 
normal manner It was found in the nght upper 
quadrant, bands ran medially and laterally from the 
cecum to the postenor abdominal wall Collapsed 
loops of jejunum lay below the bauds, and the duo- 
denum, over which the bands passed, was consider- 
ably dilated The adhesions were freed by blunt 
and sharp dissection until the cecum could be dis- 
located easily into the left side of the abdomen 
Thereafter, air could be propelled through the small 
bowel without difBculty, and the abdomen was 
closed Complete rehef of the symptoms was ob- 
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Fig 3 Case 2 A Thirty minute film at imtml 
exanimation, demonstratmg normal mucosal pattern 
of duodenum and jejunum 
B Thirty-nunute film two months later, during 
episode of vomiting The duodenal and proximal 
jejunal loops are dilated and hypertrophied, and the 
valvulae conniventes are exaggerated 

tamed, and the child was to all appearances normal 
M hen last seen, six months after surgery 

Case 2 B W , an 11-year-old girl, came to the 
hospital because of recurrent vomiting occasionally 
after meals but more frequently unrelated to the 
taking of food Vomiting was associated with 
abdominal pain Occasionally food taken several 
hours earlier would be vomited Nutntion u as fair, 
but lassitude and weakness uere prominent An 
initial gastro-intestmal senes showed a normal 
stomach and upper small bowel (Fig 3A) The 
cecum w as obser\ cd to he in a relatively high posihon 
on the nght side, and the tenninal ileum appeared 
to nse almost perpendicularly from the pelvis to 
enter into the cecum (Fig 4) The possibihty of 
malrotation was suggested, but the child improxed 
on medical treatment, and she w as discharged Two 
months later she was re admitted because of sex ere 
xomiting A repeat examination on this occasion 
show ed dilated loops of duodenum and upper jeju- 
num xvitli grcatlj hx'pertrophicd xalvulae con- 
nixcntcs (Fig AB) Banum passed through this 
dilated region and again the high cecum was demon- 


strated Banum enema confirmed the malposition 
of the cecum and also demonstrated foreshortening 
of the ascending colon and an excessive redundancy 
of the transverse portion of the colon Because of the 
persistence of symptoms, the abdomen was explored 
The cecum xvas found high in the nght upper quad- 
rant, and pentoneal bands extended from the cecum 
to the postenor abdominal avail, compressing the 
duodenum The bands were freed and complete 
relief of svmptoms resulted ^ 



Fig 4 Case 2 Eight-hour film in gastro in*^“ 
tmal senes The cecum is high in the nght side of the 
abdomen, the ascending colon is foreshortened, and 
the transverse colon redundant Bands extended from 
the cecum to the postenor abdominal xvall and com 
pressed the duodenum This cecum was not mobile 

A patient previously reported by Dono- 
van and McIntosh is of particular interest 
with respect to the prolonged penod in 
which symptoms of obstruction can persist, 
and the marked improvement which can 
occur followmg surgical correction of the 
basic deformity 

The patient xvas 12 years and 11 months of age at 
his last admission to the Babies Hospital (New 
York) He had had digestive disturbances off and 

- This patient subsequently died under circumstance 
which raised the question of mercury and barbiturate 
poisoning The contnbuUon of this factor to the gas- 
tro-mtestmal symptoms is not clear but the satisfac- 
tory response to surgery warrants inclusion of the case 
as one of malrotation of the midgut 
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on almost all his life, Ijcginning ivitli projecfale 
vomiting at tlic age of two veeks At the age of 
tlirce }ears he had frequent attacks of abdominal 
pain and lost some v eight Efforts to combat tlie 
sjmiptoms on tlie basis of a tendency to constipation 
and from tlie standpoint of hypersensitivity to certain 
foods were not successful, and tlie patient continued 
to be underweight and below par physically 
At seven jears of age, after a particularly severe 
episode which required hospitalization and intra- 
\enous fluids, he was considered to have cyclic 
vomiting Otlier members of his family vomited 
easil}', and it was thought that this patient vomited 
on a psjchologic basis in imitation of his siblings 
The outstanding finding at the last admission was 
tlie roentgenographic demonstration of almost com- 
plete obstruction at the duodenojejunal junction, 
with a great!}’’ dilated duodenum and markedly 
hypertrophied ^ al-vulae conmventes A barium 
enema study revealed redundancy of the transverse 
colon, wath numerous extra folds, the cecum was 
situated in the left half of the abdomen 
At operation the disjxisition of the components of 
the gastro intestinal tract was found to be grossly 
altered Not only was there gross displacement of 
the colon, but also pentoneal bands were present, 
binding it down to the postenor abdominal wall 
hen the colon was transposed to its normal position 
m the right lower quadrant, it was found that the 
transverse colon passed behind the superior mesen- 
teric artery The duodenum lay antenor to the 
colon and was sharply kinked at the duodenojejunal 
junction, where additional bands provided further 
constriction All demonstrable bands were sec 
honed, and the cecum was fixed in the nght lower 
quadrant It was impossible to correct the mal 
posihon of the transverse colon -with respect to the 
superior mesenteric artery Following operahon, 
the child made a remarkably rapid reco\ery He 
was able to eat foods which jn-eviously produced 
symptoms His entire jiersonality changed, in six 
and a half months he had gained 46 jxiunds and had 
had no recurrence of any gastro inteshnal symptoms 

It IS in patients such as these, with 
bizarre gastro-intestinal complaints, that 
errors of midgut rotation should be sus- 
pected Demonstration of displacement of 


normally fixed portions of the alimentary 
tube by roentgen technics mdicates the 
probable cause The decision to remedy 
the defect must be based not only on the 
degree of disabihty produced but on the 
possibihty of complete obstruction m the 
future 

SUMMARY 

Two causes of congenital obstruction of 
the ahmentary tract are discussed m rela- 
tion to the basic embryologic errors pro- 
duemg them Attention is dnected toward 
mahotation of the embryomc midgut as a 
common cause of mild obstructive symp- 
toms A barium enema study is the 
procedure of choice for the roentgen demon- 
stration of the abnormality Ectopia of 
the cecum is the distinctive findin g 

Children’s Hospital 
Elland and Bethesda Aves 
Cincinnati 29, Ohio 
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SUMARIO 

Las Oclusiones Cong^mtas del Aparato Digeshvo en los Lactantes y los Nmos Vicios de 

Rotacidn del Mesogastno 


Las lesiones obstructivas congdmtas del 
tracto ahmentiao son en gran parte con- 
secuenaa de dos fundamentales defectos 
embnoldgicos, a saber falta de leca- 
nahzaadn de la luz, produciendo oclusidn 


mtrinseca, y vicios de posiadn de la seccidn 
mesogdstnea, que conducen a oclusidn ex- 
trfnseca Las oclusiones extrfnsecas de- 
bidas a 5ncios de rotacidn del mesogastno 
son las mds interesantes, dado que puede 
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haber oclusi6n paraal o mtermitente de- 
bida a esa causa por muchos anos antes de 
sobrevemr la obstruccidn total El ex- 
amen roentgenolbgico con la ayuda del 
enema de bano es del mayor valor en este 
grupo Los signos roentgenoldgicos de 
importancia diagndstica, consisten en mala 
posicidn y movibdad anormal del ciego 


Sm embargo, la inobservaadn de ectopia 
del ciego no excluye el diagndstico, dado 
que un ciego ampliamente movible en 
posicidn normal reviste ignal significado 
Lo importante es que la fijacidn mesen- 
tdnca sea incompleta 

Comumcanse dos casos y se sumariza el 
publicado antes por Donovan y McIntosh 





Reliability of Roentgen Examination in 

Hypertrophic Pyloric Stenosis in Infants^ 

HANS W HEFKE, M D 
Milwaukee, Wis 


H ypertrophic pylonc stenosis is the 
most common condition requinng sur- 
gical treatment in the first few months 
of Me (1) Chmcal recognition is usually- 
considered accurate and sufficient for the 
diagnosis Projectile vomiting is the first 
symptom in most cases, but this may occiu 
m other diseases The observation of 
penstaltic waves is a significant but not 
reliable sign, since these may also be seen 
m pylonc spasm It is generally agreed 
that a palpable tumor is pathognomomc of 
pylonc stenosis The techmc of palpation 
is best done following Seeger’s descnption 
(2) 

Figures given in the hterature as to the 
presence of a palpable tumor vary mark- 
edly Brown (3) felt the tumor in 44 per 
cent of his cases, Rinvik (4) m 72 per 
cent, Tallerman (5) in 94 per cent, 
Donovan (6) m 100 per cent, Ladd, Ware, 
and Picket (7) m 98 per cent In a senes 
of 277 cases of pylonc stenosis seen at the 
Milwaukee Children’s Hospital, the records 
show that the tumor was felt m 63 per 
cent (8) Several physicians however, 
with considerable expenence, felt the 
tumor m about 90 per cent of theu cases 
Schaefer and Erbes (8) report that occa- 
sionally a -tumor was reported by the exam- 
uung physician but was not present at 
operation There is therefore a consider- 
able percen-tage of cases which, after 
exhaustion of chmcal diagnos-tic measures, 
remam questionable or need prolonged 
observation before a rehable diagnosis can 
be made 

The greatest aid m the reduction of 
operative mortality rates durmg the past 
decade has been earty diagnosis and ade- 
quate preoperative care (Schaefer and 


Erbes, 8) Durmg the past eleven years 
the diagnosis was made and operation was 
performed for pylonc stenosis m 214 con- 
secutive cases at the Milwaukee Children’s 
Hospital, -without a single death It is at 
present alm ost generally accepted in the 
Umted States that the treatment of choice 
is early surgery, and operation is usually 
advised as soon as an adequate diagnosis 
IS made The statistics of medical therapy 
commg from Europe, mostly from -the 
S candin avian countnes, are discouraging 
compared -with the results of surgical treat- 
ment reported m this country 

Roentgen exammation, m our expenence, 
IS the most accurate and rehable means of 
diagnosis of pylonc stenosis, and furnishes 
one of the earhest pathognomomc signs 
Although several authors had -wntten about 
the x-ray diagnosis of pylonc stenosis in 
precedmg years, it was Meuwissen and 
Sloof (9) who, in 1932, first estabhshed a 
satisfactory roentgenologic techmc of duect 
demonstration of the narrowed elongated 
pylonc canal Their work was confirmed 
by many Scandmanan roentgenologists 
and pediatncians (Rinvik, 4, Runstrom 
and WaUgren, 10, Fnmann-Dahl, 11) 
and by Hefke in Amenca (12) Because 
of the defimte value of the roentgen ex- 
amination m the diagnosis, especially the 
earliest diagnosis, of pylonc stenosis, the 
x-ray method has been used very fre- 
quently by the pediatncians and surgeons 
of the Milwaukee Hospital and Milwaukee 
Children’s Hospital Dunng the last five 
years 85 per cent of aU cases operated 
upon for this condition have been exarmned 
roentgenologically, that is, 112 of 132 
cases Dunng the ten years from 1938 to 
1948, the x-ray diagnosis of pylonc stenosis 


' From the Radiological Departments AIilwaul.ee Children’s Hospital and Milwaulee Hospital, Milwaukee, 
-U^is Presented at the Thirty-fourth Annual Meetmg of the Radiological Society of North Amenca, San Francisco’ 
Cahf Dec 5-10 194S 


789 



790 


Hans W Hdfkd 


December 1949 


has been made in 210 cases, 205 of these 
have been operated upon and serve as the 
basis for this study on the rehabihty of the 
roentgen diagnosis 

The review of these cases seemed partic- 
ularly indicated because the literature of 
the last ten years contains comparatively 
few references to the value of the x-ray 
diagnosis of pylonc stenosis Some sur- 
geons and pediatricians still beheve that 
roentgenology is neither helpful nor neces- 
sary, others consider it mdicated m only a 
few questionable cases, while others ac- 
knowledge its value Schaefer and Erbes 
(8) mamtain that the roentgen examination 
IS one of the most important procedures 
available m the diagnosis of pylonc stenosis 
and that it is too seldom used 

The technie of examination follows the 
ongmal eontnbution of Meuwissen and 
Sloof (9) No preparation is necessary, 
but it IS best to withhold feedmg for three 
to four hours A gavage tube is intro- 
duced mto the stomach m order to remove 
food, secretion, and gas, and 2 oimces of a 
thm banum mixture are mjected through 
the tube Fluoroscopic examination is not 
employed and is at present thought unnec- 
essary The anatonucal structures m- 
volved are so small that actual fluoroscopic 
observation is not rehable Furthermore, 
repeated fluoroscopy exposes the infant to 
more radiation than is advisable The 
diagnosis is made from fihns, of which the 
first are taken five to ten nunutes after 
admmistration of the banum Because 
the routme anteropostenor or postero- 
antenor fihn of the stomach fails to visual- 
ize the pylorus and duodenal cap in 
infants, m more than 50 per cent of the 
cases, only films in the nght antenor 
obhque position are used Occasionally a 
nght lateral film is added 

The time interval between the mtro- 
duction of banum into the stomach and the 
first films IS of importance Normally the 
banum begms to leave the stomach im- 
mediately, or not later than five or ten 
nunutes, which is called the pylonc opemng 
tune (Hefke, 12) We have not observed 
a longer pylonc opemng time than ten 


minutes in several hundred normal infants 
nor m infants with pylonc spasm or other 
conditions causing vomiting When, more 
than 10 nunutes after the banum was 
given, none has left the stomach, the diag- 
nosis of pylonc stenosis becomes veiy’’ 
hkely In that event, two more nght 
obhque films are taken thirty minutes 
after banum admimstration Such ab- 
normal prolongation is a definite sign of 
hypertrophic pylonc stenosis 

The emptying time of the stomach m 
infants between two and four weeks old is 
between two and four hours when two 
ounces of a watery banum mixture are 
given Determination of the emptymg 
time, however, by two-, four-, and six-hour 
films has not been of enough value for the 
diagnosis to contmue the procedure While 
there may be a very marked delay m the 
emptymg of the stomach m some cases, 
especially the late ones, we have found that 
m many of the early cases the time is 
entuely normal Relying on the emptymg 
of the stomach would in many mstances 
rmss the diagnosis In a considerable 
number of cases where the delay in the 
pylonc opemng time mdicated the presence 
of pylonc stenosis, the emptymg time of 
the stomach was entuely normal after the 
pylorus once opened 

Size and shape of the stomach of the 
infant are so vanable that they are of no 
importance to the roentgen diagnosis 
Nor IS the presence or absence of penstalsis 
of any help so far as x-ray observation is 
concerned Neither is the thickness of 
the wall of the stomach a worth-while sign 
The most rehable roentgen sign is the 
demonstration of the narrowed elongated 
pylonc canal, the so-called “pylonc strmg 
sign ” It is observed as a thm streak of 
banum, 1 5 to 2 5 cm long, in the prepy- 
lonc region of the stomach While it can 
at times be seen on routine postero-ante- 
nor fihns, it shows to best advantage on 
nght obhque views It has not been ob- 
served in normal infants or m infants with 
other diseases It is present in almost two- 
thirds of the cases on the first set of fihns, 
that IS five to ten mmutes after the banum 
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is given When, however, the pylonc 
opening time is considerably delayed, the 
stnng sign may not be seen until the thirty 
minute films have been taken or even later, 
depending on the time when some banum 
leaves tlie stomach It would be possible 
to demonstrate the narrowed pylonc canal 
in all cases if one continued taking films at 
mter\’'als From a practical standpoint, 
however, that is rarely necessar}'-, since a 
delay of the pylonc opening to more than 
thirty minutes is m itself, ivithout demon- 
stration of the pylonc stnng sign, suffiaent 
for the correct diagnosis The openmg 
time of tlie pylorus may be entirely normal 
when the pylonc stnng sign is present In 
a number of cases the stomach has emptied 
itself considerably at ten mmutes even 
though the diagnosis of pylonc stenosis 
has been made by the demonstration of the 
narrow, elongated pylorus That is espe- 
aally true m very early cases, when the 
x-ray examination is done very soon after 
the onset of symptoms A re-examination 
had to be done in about 5 per cent of our 
cases, mostly because banum in the second 
and tiurd portions of the duodenum ob- 
scured the pylonc area Under such cir- 
cumstances, the first films of the second 
examination are taken immediately after 
the banum is mtroduced mto the stomach 
Of the 210 cases m which the roentgen 
diagnosis of pylonc stenosis was made, 
205 were subjected to surgery The x-ray 
diagnosis was confirmed m 203 cases 
(about 99 per cent) In the other 2 cases 
a stnng-hke x-ray appearance of the second 
and third portions of the duodenum was 
wrongly mterpreted as the pylonc strmg 
sign As far as we could determme, a 
pylonc stenosis was found only once by 
surgery in an infant whose stomach had 
been called normal roentgenologically (one 
in 150 cases where the chmcian considered 
the diagnosis of pylonc stenosis but where 
the x-ray examination was negative) 
There are still a considerable number of 
surgeons and some pediatncians who ob- 
ject to the use of the radiological examma- 
tion because they deem it unnecessary or 
even harmful They fear the possibihty 


of aspuation of banum or object to the 
difficulties that the banum may cause 
at or after operation We have not seen a 
case of banum aspuation, and our surgeons 
have not encountered any difficulty from 
residual banum in the stomach which has 
been lavaged after the x-ray procedure (8) 

It has been reported that in some msti- 
tutions as many as 18 per cent of infants 
with the chmcal diagnosis of pylonc steno- 
sis, not confirmed by x-ray exanunation, 
were found to have a normal stomach at 
surgical exploration (13) Even though 
this percentage of error by dmical examma- 
tion only, without roentgen exanunation, 
may not reach that figure, the results here 
presented mdicate that the x-ray examma- 
tion IS the most rehable means for the 
diagnosis of pylonc stenosis without danger 
to the infant 

SUMMARY 

1 In 205 cases with the roentgen 
diagnosis of hypertrophic pylonc stenosis, 
the rehabihty of the x-ray examination was 
found to be 99 per cent at surgery 

2 In only one of 150 cases clmically 
suspected of pylonc stenosis, but found 
normal roentgenologically, was a tumor 
found by surgery 

3 The pylonc openmg time and the 
pylonc strmg sign are the most rehable 
means for the diagnosis of pylonc stenosis 

4 The roentgen exanunation is supenor 
to the chmcal exanunation and should be 
used more extensively, espeaally in early 
or doubtful cases 

2200 W Kjlboum Ave 
Milwaukee 3, Wis 
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SUiMARIO 

Fidedigmdad del Examen Roentgenoldgico en la Estenosis Hipertrdfica del Piloro en las 

Cnaturas 


El examen roentgenoldgico constituye 
el medio mds fidedigno para el diagndstico 
de la estrechez pildnca en la infancia, sin 
entranar peligro para el enfermo Con una 
sonda de gavaje se introducen 60 cc de una 
mezcla clara de bano y se toman radio- 
grafias de emeo a diez minutos despues, 
para cuya fecha el bano comienza normal- 
mente a abandonar el estdmago La 
prolongaadn de este mtervalo, el Uamado 
“tiempo de la abertura pildnca,” y la 
observaadn de un conducto pildnco elon- 
gado y estrecho, el signo del corddn pil6- 


nco, son indicativas de estenosis del piloro 
El dltimo puede existir aim faltando el 
tiempo demorado de abertura 

En una sene de 205 casos en que se operd 
despuds de un diagndstico roentgenoldgico 
de estenosis pildnca, se confirmd el diag- 
ndstico en 203, o sea 99 por ciento Sdlo 
en uno de 1 50 casos en los que se sospechd 
climeamente la evistencia de estrechez del 
piloro, pero que roentgenoldgicamente re- 
sultaron normales, se encontrd el estado 
presente al operar 
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B etwcen Jan 1 , 1045 , and July 31 , 
194S, 156 children were admitted to 
the John Gaston Hospital, Memphis, 
because of the ingestion of kerosene or a 
similar product Of these 156 children, 
103 exhibited evidences of poisoning which 
necessitated from one to fifteen days of 
hospitahzation The average stay in the 
hospital was 4 2 days There was only 
one death in the senes, though several 
fatal cases are on record This loss of 
life, the suffermg, and financial loss can 
be directly attnbuted to carelessness m 
the storage of kerosene used for lUu min a- 
tion and starting fires or m the operation 
of oil-burmng stoves Apparently, the 
kerosene is usually kept m a jar or milk 
bottle withm reach of the child who is 
able to walk about The youngest child 
m this group was one year old and the 
oldest was four The average age was 
mneteen months It is significant that 
most of the articles on this subject have 
been wntten by men m the South, prob- 
ably because the vast majonty of these 
children are colored Of the present group, 

82 per cent were Negroes 

Kerosene is a hydrocarbon complex 
derived from crude oil or petroleum It 
differs accordmg to the source and com- 
position of the crude oil stocks, but is 
always composed of a fraction of high 
boilmg pomt (imtial 200—350° F and final 
500-600° F), and possesses a relatively 
low volatihty 

Immediately after the mgestion of the 
product, the patient has a bummg sen- 
sation in the mouth and throat, spasm 
of the glottis, coughmg and choking, 
substemal pain and, frequently, epigastric 
p ain and vomitmg Followmg absorption. 


symptoms of cerebral depression, ^ e , 
drowsiness, coUapse and coma, may ap- 
pear As a rule, an elevation of tem- 
perature and an increase m pulse rate and 
respiration are assoaated 

The acadent is usually discovered at 
once because of the child’s coughmg and 
stranghng The majority of the 156 
children m this senes were brought to the 
emergency room withm two and a half 
hours, though the average penod between 
the ingestion of the kerosene and admission 
was four and a half hours, several were 
not hospitalized until more than twenty- 
four hours after the accident It was 
difficult to ascertam from the parents the 
quantity of kerosene which the child had 
taken The amount was usually “one 
swallow,’’ and was probably never more 
than 2 ounces In reviewing the histones, 
it was found that most of the patients 
who had drunk the largest amounts 
had less severe symptoms than those who 
had taken only a small quantity 

There are two schools of thought re- 
gardmg the pulmonary signs of the in- 
toxication In the opinion of one group, 
the effects m the lungs are the result of 
the rapid absorption of the product m the 
gastro-mtestmal tract, its passage by way 
of the blood stream, and its ehmmation 
by the lungs The other group believes 
that the kerosene reaches the lungs by 
aspiration The latter theory is sub- 
stantiated by expenmental work on dogs 
by Warmg (4) and on rabbits by Lesser, 
Weens, and McKey (1) The mtense 
bummg immediately expenenced when the 
kerosene reaches the mucous membranes 
of the mouth and throat causes an in- 
voluntary gaspmg and stranghng, with 


1 From the Department of Radiology, University of Tennessee College of Medicine, and the John Gaston Hos- 
pital, Memphis Tenn Resented at the Thirty-fourth Annual Meeting of the Radiological Society of North 
America, San Francisco Calif Dec 5-10 1948 
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Fig 1 Examination made four hours after the inges- 
tion of kerosene by an eighteen-month-old colored boy 
The distnbution and appearance of the pneumonitis is 
typical of Group I 

aspiration of part of the oil This would 
be expected more often m children than 
in adults From our expenence, kerosene 
poisoning IS far more common m children, 
nor are there any recorded deaths of adults 
from this cause In any case, it is gener 
ally agreed that pulmonary retention of 
the oil IS due to its low volatility It is 
not removed by the expired air and, 
being retamed, contmues to serve as an 
irritant 

In 68 of the 103 children who exhibited 
toxic S)miptoms, bronchopneumoma de- 
veloped This diagnosis was based upon 
the physical and chmcal findings Sixty 
of the 68 had roentgenograms of the 
chest, 11 were exammed upon two oc- 
casions The child who died did not have 
an x-ray exammation, though an autopsy 
was done A brief review of the autopsy 
findmgs will be of assistance m under- 
standmg the roentgenologic mamfesta- 
tions 

J L L , a 16-month old white male, had drunk an 
unknown amount of kerosene thirty nunutes before 
his admission to the hospital He suffered severe 
strangling and the mother gave him a glass of milk 
and the white of an egg As he continued to 
strangle, she passed her finger down his throat, but 
was unable to induce vormting The child soon be- 
came cyanotic and dyspneic, and his condition upon 


admission was critical He failed to respond to any 
medication and died one hour after admission The 
postmortem examination was made two hours after 
the ingestion of the kerosene 

The lungs contained hemorrhagic areas of consoli- 
dation and edema Microscopic sections of these 
areas showed an exudation of eosinophilic fluid 
mingled wnth er} throc} tes, the proportions varying 
m different areas In some areas there were also 
collections of polymorphonuclear leukocytes and 
round cells , tlie outpounng was frequentlv so intense 
tliat the ah eolar w alls could be obserx ed with diffi- 
culty The smaller bronchioles were filled for the 
most part with eosinophilic fluid, and to a vaiymg 
degree the epithelium was desquamated Here, 
again, polymorphonuclear cells, microphages, his- 
tiocydes, and round cells were found The blood 
vessels w ere dilated and markedly h^peremIC The 
entire picture of tlie lungs was one of a generalized 
confluent hemorrhagic edema The exammation of 
the stomach revealed onh a slight congestion 
There w ere no changes m tlie brain other than some 
increase m the distance between the ganglion cells 
and a prominence of the Virchow'-Robm spaces 

A study of the roentgenograms of these 
children reveals what may be expected 
from the pathologic findmgs m this fatal 
case As m this instance, the changes 
appear early, m one of our patients, 
they were defimte thirty minutes after the 
ingestion of the kerosene The majonty, 
however, were exanuned from twelve to 
eighteen hours after admission 

These patients were classified mto three 
groups, according to the extent of the 
roentgenographic changes In 32, the 
physical exammation of the chest was 
negative, although aU had fever and a 
cough In this entire group the changes 
as demonstrated roentgenographicaUy were 
confined to the cardiophremc angles The 
bronchovascular markings were promment, 
and small coalescing areas of consohdation 
were observed In many instances the 
changes were so shght as to be hardly 
visible, often consistmg of only a nuld^ 
diffuse bilateral haziness 

In a second group of 17 cases, the roent- 
gen appearance was the same, though the 
areas of consohdation were fairly widely 
distributed throughout both lower lobes 
While the areas were confluent, they were 
nevertheless patchy and defimtely uot 
lobar 
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Fig 2 Case of colored boy who drank two ounces of hghter fluid (Energine) A Complete consolidation 
of left lower lobe and areas of bronchopneumonia m nght lower lobe B Complete resolution one week later 


In a third group, comprising 9 cases, 
the confluence and consohdation were so 
extensive that they might have been 
considered lobar The more advanced 
roentgen changes were not entirely con- 
sistent with the chmcal findmgs, though 
most of this group were exammed rather 
long after the ingestion of the kerosene 
and perhaps would have been classified 
m the second group if the exammation 
had been made twenty -four hours earher 
In all these 58 cases, the changes were 
confined to the lower lobes, they were 
practically always bilateral The roent- 
gen appearance was characteristic, the 
changes varied m deg[ree accordmg to the 
amount of the irritant present and its 
duration, and corresponded largely with the 
seventy of the symptoms and the physical 
signs There was one child — a thirteen- 
month-old white boy — whose roentgeno- 
gram revealed patchy areas of consohda- 
tion m all the lobes He was admitted 
thirty-six hours after the mgestion of 2 
ounces of kerosene, and most of the 
symptoms were those of cerebral depres- 
sion Another case, which could not be 


mcluded in the three groups descnbed 
above, was that of a two-year-old colored 
girl whose history and physical examina- 
tion revealed nothing unusual, but who 
was found to have a diffuse hazmess 
and infiltration which were centrally lo- 
cated and seemed to fan out from the hilus 
on both sides 

In none of these patients did any com- 
phcations develop In the senes reported 
by Lesser, Weens, and McKey (1) effusion 
occurred m two patients and in one of 
these an empyema developed Scott (3) 
reports one case comphcated by pneumo- 
thorax and emphysema 

There is nothmg pathognomonic in the 
roentgen manifestations of kerosene pneu- 
momtis It cannot be differentiated from 
any aspiration pneumoma or even from an 
upper respiratory infection with some 
bronchopneumoma "^i^Tien the request for 
an exammation is accompamed by a state- 
ment that the child has mgested one of the 
petroleum products, a report can be made 
that the findmgs are compatible mth a 
chemical pneumomtis due to these prod- 
ucts The chief value of the exammation 
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Fig 3 Case of white girl eighteen months old This 
roentgenogram was obtained seven hours after the in 
gestion of kerosene and represents the minimal findings 
in all the cases studied 

lies in the fact that one can thus deter- 
mine the extent and distribution of the 
hemorrhagic edema The roentgen study 
is a valuable aid m demonstratmg the 
rate and completeness of the resolution 
We feel that heretofore it has not been 
used sufficiently m this respect 

Other petroleum products beside kero- 
sene are capable of produemg these pul- 
monary manifestations Nunn and Martin 
(2) report 7 cases m which gasohne was 
ingested, with a mortality of 28 per cent 
The fatahties were ascribed to the effects 
upon the central nervous system, as a 
result of the rapid absorption from the 
pulmonary circulation We have had no 
patients who took gasohne, but durmg 
the mterval m which we saw 60 patients 
who had taken kerosene, we saw 1 who 
had taken turpentme, 2 a lighter fluid 
(Energme), 2 furniture pohsh, and 2 
msect spray contaimng dichlor-diphenyl- 
tnchloretme (DDT) The chmeal and 
roentgen picture m these 7 patients did 
not differ from that observed in those 
who had taken kerosene In another 
patient, who had drunk cedar-oil furniture 
pohsh, some of the features of hpoid pneu- 
moma were observed and the lungs did 
not clear up as rapidly as m those who 


had ingested kerosene The patient was 
discharged as well, however, after mne 
days in the hospital 

In 1047, the Department of Pediatncs 
of the Umversity of Tennessee made a 
change in the management of these cases 
If the child has vomited, lavage of the 
stomach is omitted If a lavage is done, 
care is taken that none of the washings 
are aspirated Since changes in the lungs 
take place early, a film of the chest is al- 
ways made immediately upon admission 
As stated previously, one of our patients 



Fig 4 One of the most widely distnbuted pneu- 
monias observed in the senes reported The examina- 
tion -was made twenty-four hours after the ingestion of 
kerosene 

was examined thirty mmutes after the 
accident, yet defimte patchy areas of con- 
sohdation were observed m the cardio- 
phremc angles To prevent the super- 
imposition of a bacterial pneumoma upon 
a chemical one, pemaUin or sulfonamide 
therapy is instituted at once The wisdom 
of this practice is shown by the absence 
of comphcations The fever usually sub- 
sides promptly, and recoveiy is unevent- 
ful Although a sufficient number of 
patients have not been re-exammed to 
warrant defimte conclusions, our expen- 
ence mdicates that the roentgen changes 
do not disappear as rapidly as the chmeal 
signs The roentgen changes are most 
pronounced twenty-four to thirty-six hours 
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after ingestion of the offending substance, 
and usually have cleared up completely 
by the third day 

SUMMARY 

1 Through carelessness in the storage 
of kerosene, the accidental ingestion of this 
product is not uncommon m certain parts 
of our country 

2 In children, the kerosene is hkely 
to be aspirated, leading to a chemical 
pneumomtis, which in turn is a favorable 
environment for infection 

3 In all cases, roentgenograms of the 


chest should be made to detemune the 
extent of the pulmonary changes 

916 Madison Ave 
Memphis 3, Tenn 
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SUMARIO 

Neumonfa Infantil Consecufava a la Ingesfadn de Productos del Petrdleo 


Por descuido en la conservacidn del 
keroseno, no tiene nada de raro la mgestidn 
fortmta de este producto en ciertas partes 
de Am^nca En los mnos, es probable 
que se aspire, produciendo una neumomtis 
qufmica, la cual a su vez ofrece un ambiente 
propiao a la infecadn En todos los casos, 
deben tomarse radiograffas del tdrax para 
determmar la extensidn de la patologfa 
pulmonar 

En la sene del A , de 58 casos en que se 
obtuvieron radiograffas, reconoci6ronse tres 
grupos de alteraciones En 32 mnos sm 
hallazgos ffsicos imputables al tdrax, las 
mamfestaciones roentgenoldgicas se h- 
mitaban a los dngulos cardiofr&ucos Las 
demarcaaones broncovasculares sobre- 
salfan, notdndose pequenas zonas coales- 
centes de hepatizaci6n En otro grupo, de 


17 casos, el aspecto roentgenoldgico era 
semejante, pero las zonas de hepatizaadn, 
aunque todavla en placas, se haUaban 
bastante bien repartidas por ambos Idbulos 
infenores En el tercer grupo, de 9 casos, 
tan extensas eran la confluenaa y la 
hepatizacidn que podfan considerarse 
lobulares 

En todos los casos, las alteraciones se 
hmitaban a los Idbulos infenores y en casi 
todos eran bilaterales El cuadro no es 
patognomdmco m puede diferenaarse de 
otras neumonfas por aspiracidn y m 
siqmera de una mfecadn de las vfas a6reas 
supenores acompanada de algima bronco- 
neumonfa El pnnapal valor del examen 
roentgenoldgico radica en que permite 
determmar la difusidn y distnbucidn del 
edema hemorrdgico y observar la rapidez y 
totahdad de la resolucidn 





Radiology in Neurosurgical Conditions in Childhood' 
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T he exact diagnosis of disease and 
anomalies of the nen’-ous system m in- 
fancy and childhood can be greatly aided by 
the use not only of plam roentgenograms but 
also of speaal radiological techmcs It is 
the purpose of this paper to summarize 
those neurosurgical conditions of childhood 
m rvluch radiographic examinations may 
be profitably employed, and to present a 
senes of cases m which they have proved 
most useful Some comment will also be 
made concemmg methods of employmg 
speaal techmcs m small children 

CONGENITAL ANOMALIES 

Many anomahes of the skuU and spme 
which are assoaated with maldevelopment 
of the nenmus sj’stem may be demon- 
strated on plain roentgenograms One 
of the most common of these is congemtal 
hydrocephalus An excessive accumula- 
tion of cerebrospmal fluid withm the ven- 
tricles results m enlargement of the head, 
with failure of the fontaneUes to close and 
widely separated sutures — a picture which 
IS famihar to everyone If the hydro- 
cephalus has been slowly progressive and 
there has been time for the fontaneUes and 
sutures to close, the enlarged skuU wiU 
show eiudences of mcreased mtracramal 
pressure in the form of marked digital 
impressions, erosion of the chnoid proc- 
esses, and secondary separation of the 
sutures Hydrocephalus must be distm- 
guished from macrocephaly, m which both 
the skuU and bram are enlarged and the 
bram is usuaUy abnormal, with assoaated 
mental deficiency There is httle delay 
m closure of the sutures m these cases and 
no evidence of mcreased mtraaamal pres- 
sure 

In contrast to macrocephaly is micro- 
cephaly, m which the skuU and bram are 


both retarded in their development, pro- 
ducing the typical ‘ pm-headed” indmdual 
so commonly seen in institutions for mental 
defectives In these cases, the fontaneUes 
and sutures close early and the head is 
excesssivel)’’ small and cone-shaped, but 
there is no endence of maeased mtraaan- 
lal pressure 

Far different from this is the abnormal 
premature closure of the sutures m the 
cramostenoses WTien the sagittal suture 
umtes prematurely, scaphocephaly — ^the 
long narrow head — is produced, whereas if 
the coronal suture becomes muted ahead of 
time, the foreshortened acrobrachycephahc 
skuU IS seen Wfith mvolvement of both 
sutures, the tower-skull or oxycephaly 
occurs In the true form of this last con- 
dition there is a general cramofacial syn- 
ostosis In contrast to miaocephaly, the 
premature closure of the sutures in these 
cases is always assoaated with maeased 
mtraaamal pressure, of which the classical 
x-ray findmgs %viU be evident confirmation 
of the chmcal picture Operations have 
been designed to break up the aamal 
bones for these conditions and may be 
employed with a high degree of success m 
early cases 

Failure of the upper end of the neural 
tube to close properly may be assoaated 
with a greater or lesser degree of aamum 
bifidum In this condition the defect m 
the mid-hne of the skuU occurs most com- 
monly posteriorly, although sometimes 
anteriorly or elsewhere, and may be accom- 
pamed b)'' a sac of memnges (menmgocele) 
or actual bram tissue (encephalocele) 
Surgical repair is usuaUy possible 

BasUar mvagmation of the skull, or 
platybasia, can Ukewise be demonstrated 
on plam roentgenograms, when the odon- 
toid process is found to project above 


' From the Departments of Neurology and Neurosurgerj , Umversity of Tennessee Xledical School, and the 
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Chamberlain’s line Since the symptom? 
of tins condition usually come on m early 
adult life, however, it is not often discov- 
ered m cluldliood 

The spine may show a bifid defect 
(spina bifida) just as tlie skull does, and 
again in man}’- cases in association with a 
meningeal sac which may or may not con- 
tain neural tissue (memngomyelocele) 
Fusion anomalies of the spine, such as the 
Klippel-Feil syndrome, may be assoaated 
with myelodysplasia or with secondary 
involvement of the spinal cord or spinal 
nerve roots 

The anomalies enumerated above which 
give positive findmgs on plain roentgeno- 
grams may be summarized as follows 

Positive Roentgenograms in Congenital Anomalies of 
the Skull and Spine 

I Skull 

1 Hydrocephalus 

2 Craniostenoses 

(а) Oxycephaly 

(б) Scaphocephaly 

(c) Acrobrachycephaly 

3 Microcephaly and macrocephaly 

4 Cranium bifidum (with and without 

encephalocele) 

5 Platybasia 

II Spine 

1 Klippel-Feil syndrome and assoaated 

anomalies 

2 Spma bifida (with and without menmgo- 

cele) 

Further msight mto -the exact nature of 
congem-tal anomahes of -the nervous system 
may be gamed by supplementing the infor- 
mation ob-tained from plain films by use 
of those made after the replacement of 
the cerebrospmal flmd by air or oxygen 
Encephalography and ven-tnculography 
may be done m the foUowmg conditions 

Encephalography and Ventriculography in Congenital 
Anomalies 

1 Microgjna and pachygyna 

2 Lobar sclerosis 

3 Porencephal> 

4 Agenesis of the corpus coUosum 

5 Hydrocephalus 

(а) ObstrucUi e 

(б) Communicating 


If there is mcreased mtracramal pressure, 
as in hydrocephalus for example, mjection 
must be made directly into the cerebral 
ventricles In small infants this may 
often be done by tapping the lateral ven- 
tncles through the borders of the anterior 
fontaneUe, whereas m older children regu- 
lar burr operungs for routme ventriculog- 
raphy are necessary In the absence of 
mcreased mtracramal pressure, encephalog- 
raphy -with mjection of oxygen through a 
lumbar puncture needle -will show the cor- 
tical pathways as well as the ventricular 
system, so that additional information may 
be obtamed 

One of the most important uses of air 
mjection m this connection is to determme 
the type of hydrocephalus with which one 
IS deahng When the hydrocephalus is of 
a commumcatmg type, the whole ventric- 
ular system is dilated and may be out- 
hned with air, here the block is m the ab- 
sorbing pathways On the other hand, 
when obstructive hydrocephalus exists, as 
when the aqueduct of Sylvius is blocked, 
the presence of an obstruction can usually 
be demonstrated and imphes an entirely 
different surgical approach 

Commumcatmg hydrocephalus can be 
treated only by decreasmg the cerebro- 
spmal flmd production through choroidec- 
tomy In obstructive hydrocephalus, on 
the other hand, the block can often be 
circumvented, either by making an open- 
mg m the floor of the third ventricle, so 
that the flmd passes mto the cisterna 
chiasmatica, or by placmg a tube from the 
lateral ventricle into the cisterna magna 
(Torkildsen operation) 

Gross alterations of the cortical pattern 
of the cerebral hermspheres may be dis- 
tmgmshed following .encephalography 
Both pachygyna, where the cortical pat- 
tern IS simplified and mcompletely formed, 
and nucrogyna, where the pattern is too 
complex, carry a poor prognosis In 
cases where there are locahzed neurological 
signs, areas of lobar sclerosis or atrophy 
may be demonstrated In other instances, 
porencephaly may be found In this con- 
dition local defects of the cerebral cortex 
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cause a depression on tbe surface of the 
brain, lined by cerebral convolutions and 
often communicating with the ventncular 
system This is to be distinguished from 
false porencephaly due to destruction of 
the brain by injury or disease Agenesis of 
the corpus callosum is a well recognized 
congenital anomaly of the brain which 
can be demonstrated by air injection 

non-congenital neurosurgical 

CONDITIONS OF CHILDHOOD 

Acquired neurosurgical conditions of 
childhood in which radiology is of aid in 
diagnosis usually necessitate the use of 
ventriculography If the condition arises 
when the child is very small, increased 
intracramal pressure may result, with en- 
largement of the head which is indis- 
tmguishable on plain roentgenograms from 
congemtal hydrocephalus, and it is only by 
air injection that the differential diagnosis 
wih be made At a later age, increased 
intracramal pressure wiU be indicated by 
separation of the sutures and mcrease in 
the digital markings, givmg the ham- 
mered silver effect to the skull However, 
agam exact diagnosis must be made follow- 
ing the injection of air 

Hydrocephalus may exist on an acquired 
as well as a congemtal basis Followmg 
infections such as memngitis, particularly 
of the tuberculous variety, the cortical 
subarachnoid spaces or basal cisterns may 
be obhterated by an adhesive process 
This produces a communicating hydro- 
cephalus which can be benefited only by 
cutting down the secretion of spinal fluid 
through choroidectomy Post-menmgitic 
obstruction of the aqueduct of Sylvius or 
the foramina of Luschka and Magendie 
may also occur, however, and here a pic- 
ture similar to that m obstructive con- 
gemtal hydrocephalus is obtained, and 
procedures to short-cucuit the fluid cir- 
culation may be effective 

A number of the brain tumors of child- 
hood produce internal hydrocephalus 
Among these may be mentioned cramo- 
pharyngioma, cyst of the thud ventricle, 
pmealoma, glioma of the pons, and ghomas 


(prmcipally astrocytomas and medulloblas- 
tomas) of the cerebellar vermis Any 
tumor in the posterior fossa iviU, of course, 
produce an internal hydrocephalus 

Bram tumors growing in the cerebral 
hemispheres will produce defomuties of 
the ventncular system m childhood just 
as in adult life and may be localized ac- 
cordingly Unfortunately most of these 
tumors are ghomas, but some of them are 
cystic and capable of remo\ al Men- 
mgiomas rarely occur in childhood Some- 
what more common are hemangiomas and 
the worm-like clusters of blood vessels 
constituting racemose angiomas The lat- 
ter are probably not true tumors at all 
but vascular anomalies They are fre- 
quently associated ivith con\ailsive seizures, 
and it is important to recognize them, 
since they increase in sue and may be- 
come inoperable if neglected Cerebral 
angiography is an additional speaal tech- 
nic of greatest value in studying these 
conditions We have obtained successful 
arteriograms both by the open and closed 
methods in children a little over one year 
of age and do not feel that it entails undue 
risk 

Finally, in conjunction mth brain 
tumors, there should be mentioned meta- 
static malignant growths, which do occur 
rarely in childhood Here the special 
studies are of importance to determine 
that we are not deahng with a primary 
neoplasm which is subject to surgical cure 

The effect of mjury, whether occurrmg 
at the time of birth or afterward, may merit 
special mvestigation The presence of 
cortical scars which cause deforrmty of the 
ventricles may be recogmzed, and occa- 
sionally a chrome subdural hematoma may 
be found followmg air mjection In most 
cases, however, the subdural hematomas of 
small children will be found by subdural 
taps In connection with injury, it should 
be mentioned that some cases of cephalo- 
hematoma are difficult to differentiate 
from an encepbalocele or a hemangioma 
of the scalp X-ray examination may 
make it evident that we are deahng with 
an extracranial lesion In cases of doubt, 
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air injection i\nll show a lack of communica- 
tion between the ventricles or subarach- 
noid spaces and the extracranial mass 

Cerebral degenerative disease does not 
give a charactenstic picture, although 
usually dilatation of the ventricles, in- 
dicating loss of cerebral substances, with- 
out evidence of increased mtracramal 
pressure, is the rule Progress m the 
atrophy of the brain on successive studies 
suggests a degenerative rather than an 
acute inflammatory process and indicates 
a bad prognosis 

Finally, osteomyelitis of the skull should 
be mentioned It falls to the neurosurgeon 
to treat this condition, but the only special 
difference it presents from osteomyehtis 
elsewhere is the character of destruction m 
flat bone and the often associated puffy 
tumor of the overlying scalp No dis- 
cussion of ordinary skull fractures wiU be 
tmdertaken here 

The acqmred neurosurgical conditions of 
childhood may be sumraanzed as follows 

Non- Congenital Neurosurgical Conditions 
in Childhood 

I Acquired hydrocephalus 

1 Post-memngitic 

2 Due to tumor 

(a) Cyst of the third ventricle 

(Jb) Cramopharyngioma 

(c) Pineal tumors 

{d) Medulloblastoma of the cerebellar 
vermis 

(e) Astrocytoma of the cerebellum 

(/) Glioma of the pons 

3 Hemorrhagic cyst of the fourth ventnde 

II Tumors not obstrucUng the fluid pathways 

1 Ghomas of the cerebral hemispheres 

2 Meningiomas 

3 Hemangiomas and angioma racemosum 

4 Metastatic mahgnant growths 

HI Effects of injury 

(а) Skull fractures 

(б) Cerebral acatnx 

(c) Cortical atrophy 

(d) Chrome subdural hematoma 

(e) Cephalohematoma 

IV Cerebral degenerative disease 

V Osteomyelitis of the skull 

ENCEPHALOGRAPHY IN CONVULSIONS 

Encephalography can be of great aid 
dn formulating the diagnosis and prognosis 


m cases of convulsive seizures m child- 
hood With its employment a closer ap- 
proach to an exact etiologic diagnosis of 
each case of convulsive seizures is possible 

Causes of Convulsive Seizures in Childhood 

*Cerebral buth injuries 

*Defect of development of the brain 

’Vascular anomahes 
Idiopathic epilepsy 
Cerebral degenerative disease 
Infection (febnle and ’post infectious) 
Neurosyphihs 

’Brain tumors and abscesses 
Lead encephalopathy 

’ Positive radiographic findings 

In early hfe, cerebral birth mjunes, 
defective development of the bram, and 
the presence of vascular anomahes are m 
the mam responsible for convulsive sei- 
zures contmumg over any period of time 
Febnle seizures are, of course, common 
in small children but are hmited to the 
penod of fever unless there is a post- 
mfectious encephalomyehtis , m the latter 
mstance, evidence of brain atrophy can 
usually be demonstrated by air mjection 
Cerebral degenerative disease and neuro- 
syphilis play a lesser role as etiological 
factors If one takes successively older 
age groups of children, idiopathic epilepsy 
becomes of more and more prommence 

The recogmtion of cortical cicatnx and 
local defects as epileptogenic foci will brmg 
more chddren with seizures mto the realm 
of those who can be benefited by surgical 
treatment Careful co-ordmation of the 
encephalographic and electroencephalo- 
graphic (brain wave) findings in these 
cases is of greatest importance The 
presence of vascular anomalies may be 
suggested by irregular filhng of the cortical 
subarachnoid pathways m their vicimty, 
and they may be clearly delineated by 
arteriography The more information the 
neurosurgeon can obtam before he under- 
takes operative treatment, the better job 
he is apt to be able to do m dealmg mth 
these conditions 

Bram tumors and abscesses constitute 
a special group, smee they are assoaated 
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Fig 1 Case 1 Cranium bifidum with encephalocele The upper photographs show 
the patient before repair of the encephalocele (A) and the lower ones afterward (B) 


With, increased, mtracramal pressure, and 
ventnculograptiy is indicated They may 
occasionally be disclosed during an in- 
vestigation of convulsive seizures in the 
absence of other signs of their presence, 
but m most cases there is other evidence 
indicatmg the need for air mjection 

Lead encephalopathy in childhood may 
often be diagnosed from the history or 
the finding of a lead hne in the long bones 
However, if one is confronted with a case 
of mcreased mtracramal pressure and con- 


vulsive seizures in which the possibihty 
of lead poisonmg has not been thought of, 
and ventriculography reveals the presence 
of very small symmetrically placed ven- 
tricles, the diagnosis should certainly come 
to nund The only way m which most ex- 
tensive neurological residua can be avoided 
m these cases is by the employment of 
massive bone flap decompressions 

Some of the important mdications for 
encephalography m cases of convulsive 
seizures m childhood are as follows 
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left lat^l vwtncle is^s^wn'^fn cystic cavity communicating indely with the antenor hom 

-"tenor (lower left), and lateral 


views 


the radiology of neurosurgical conditions 
of childhood or as illustratii e of the use of 
special diagnostic methods 

Case 1 Cra^imm Btfidum with Encephalocele 
months of age was admitted to the 
M^odist Hospital because of a soft mass presenting 
between the e>es. obsened at birth but showing a 

gradual increase in size (Fig lA) RoentgenograL 

«\ealed a bone defect between the orbits (Fig ?A) 
Encephalographi was attempted but no filling of 


the ventndes was obtained The basal cisterns and 
cortical subarachnoid pathways, however, were 
fairly well outlined A communication between the 
cistema chiasmatica and the tumor could be traced, 
and the cayity wnthin the mass was demonstrated, 
definiteh establishing it as an encephalocele (Fig 
2B) 

Subsequent ventricular air injection bj puncture 
through the fontanelle show ed no deformity or dilata- 
tion of the V entncular sj stem and no communication 
between the ventricles and the encephalocele The 
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mass of cerebral tissue Mas resected surgicallj in 
several stages and the diagnosis confirmed micro 
scopicnllv “V fascial graft mis placed across the 
bon\ defect and spinal fluid leakage stopped b\ 
emplojTnent of \ cntricular drainage for several daj s 
Healing is nov jirogressing satisfactonlj , altliough it 
IS probable that further plastic repair of the skin m'iII 
be neccssar\ (Fig IB) The child appears to be 
de\ eloping nonnallj in everj m ay 

Comment 'WTien this child was first 
seen, the diagnosis of hemangioma was 
strongly entertained by several observers 
However, the demonstration of the cavity 
contained withm tlie mass commumcating 
mth the asterna chiasmatica found after 
air injection by lumbar puncture defimtely 
established the lesion as a congemtal 
anomaly of the skull and bram 

Case 2 False Porencephaly A girl aged one 
month was admitted to the St Joseph Hospital be 
cause of a convulsive seizure, focal on the right side 
of the body, occurring five days before admission 
and follow^ by attacks of vomiting There was no 
history' of birth injur> , and the examination yvas not 
remarkable except for tense fontanelles yvith widely 
separated sutures Subdural taps were negative, 
and needles yyere aecordinglv placed in the lateral 
ventricles through the lateral margins of the antenor 
fontanelle Generalized dilatation of the ventneu- 
lar system was evident, with a cy'St-hke enlargement 
extending from the left antenor horn (Fig 3) Cho 
roidectomy has since been performed but, m 
Spite of this, at the age of nine months the child 
shows a slowly progressive hydrocephalus Nutri- 
tion IS good, however, and development has so far 
not been appreaably retarded 

Comment The cystic dilatation ansmg 
from the ventricle m this manner suggests 
loss of cerebral substance due to disease, 
m contradistinction to a true porencephaly, 
in which there is a sac hned with convolu- 
tions commumcating with the subarach- 
noid space The latter is probably a con- 
gemtal malformation In this case, the 
false porencephaly is combined with a 
hydrocephalus of the commumcating type 
which so far has responded only fairly well 
to removal of the choroid plexus of the 
lateral ventricles 

Case 3 Hydrocephalus due to Congenttal Obstruc- 
tion of the Aqueduct of Sylvius A three-and-a-half- 
year-old boy gave a history' of apparent good health 
and normal development until five day s before admis- 


sion to the St Joseph Hospital, yvhen he began to 
have severe headache and vomiting He was large 
for his age, but even so the head appeared excessively 
large, and on percussion of the skull there was a 
positive Macewen’s sign The optic fundi showed 
no papilledema, and no localizing neurological signs 
yyere present, although the child was someyvhat 
unsteady on his feet X-ray examination of the skull 
confirmed the large size of the head, and the digital 
markings yvere tremendously increased, together 
yvith thinning of the entire cranial vault (Fig 4) 
The sutures yvere only mimmally separated, how- 
ever Ventncular air injection showed a huge 
hydrocephalus, with a block in the mid-portion of 
the aqueduct of Sylvius (Fig 5) The aqueduct 
was dilated to the region of the block A Tor 
kildsen operation, with a catheter from the lateral 
ventricle to the astema magna to short-arcuit the 
block, was earned out, but a massive coUapise of 
the lung unfortunately developed and death oc- 
curred before this could be relieved Autopsy re- 
y'ealed a congenital band obstructing the aqueduct of 
Sylvius in its mid-portion No opening could be 
made out at the time of postmortem examination, 
although the appearance suggested there might have 
been a pin-point opemng in the past 

Comment The degree of hydrocephalus 
and enlargement of the head without 
separation of the sutures m a child of this 
age IS remarkable This case is representa- 
tive of a congemtal hydrocephalus of the 
obstructive type Had evidence of its 
presence developed earlier, before it had 
progressed so far, operative mtervention m 
the form of a short-cucmting operation 
imght have resulted m a ciue 

Case 4 Colloid Cyst of Third Ventricle A gul of 
twenty months was brought to the Methodist Hospital 
because she had never walked She was overweight, 
and motor development was generally retarded 
The head appieared larger than normal X-ray 
exanunation of the skull shoyyed some thinning of 
the bones, yvith rmnimal separation of the sutures 
and some flattening of the chnoid processes Ven- 
tnculographv was performed The air did not pass 
from one lateral ventncle to the other, but both yvere 
found to be excessively dilated, with a minimal 
amount of au m the superior porbon of the third 
ventricle (Fig 6) Through a nght frontal trans- 
ventncular approach, a colloid cy st yvas found to be 
blocking the foramina of Monro and occupying the 
antenor porbon of the third yentncle This y\as 
ey acuated and the yvall removed At the age of three 
years the patient noyy talks well, sits yvell, and can 
stand bnefly She can walk if her hands are held 
but IS qmte unsteady She is sbll very stout, but 
her head size has not increased since operation 




Filgs 4 and 6 Case 3 Hydrocephalus due to congenita! obstruction of the aqueduct of Sylvius 
In Fig 4 (above) the marked digital impressions are clearly shoini, together with the tremendous 
hydrocephalus following ventricular air injection Catheters have been placed m the lateral 
ventricles through the needle tracts following ventriculography Anterior posterior view on the 
left Posterior anterior view on the right 

Fig 5 (below) IS a lateral view following ventriculography The obstruction to the aqueduct 
of Sylvius and its dilated upper portion are visualized The internal hydrocephalus and marked 
digital impressions of the skull are agam seen 
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Fig 6 Case 4 Colloid cyst of the third ventricle Huge dilatation of the lateral ventncles is evident after 
ventricular air injection The lateral ventncles did not communicate, and each had to be filled with air sepa- 
rately Absence of filling of the third ventricle except nght at the foramen of Monro is evident in all views 


Comment This case represents a benign 
form of intracranial tumor occiirrmg m 
childhood It is probably a congemtal 
anomaly ansmg from remnants of the 
paraphysis rather than a true neoplasm 

Case 5 Teratoma of the Pmeal Gland A six- 
year old boy had an abrupt onset of headache and 
double Msion two weeks before adnussion to the St 
Joseph Hospital He rapidly became drowsy and 
unable to walk Choking of the optic disks was 
present and there w'as a failure of conjugate upw'ard 
gaze \ entnculographv showed an internal hj'dro 
cephalus with a posterior third xentncle mass, 
abo\ e which tlie pineal recess could sbll be seen and 
below w hich the aqueduct of Sj hnus was pinched off 
(Fig 7) On the basis of this, tlie diagnosis was felt 
to be pinealoma A Torlaldsen operation was done. 


placing a catheter from the nght lateral ventncle to 
the cistema magna, to short circuit the fluid around 
the block, and a course of vray treatment consisbng 
of 5,000 r over a penod of twentj -four days was 
given The patient show ed temporar) improieraent 
but in a months time began to lose ground verj rap- 
idly It was decided to attempt removal of the 
growth Death occurred dunng the induction of 
anesthesia for this procedure Postmortem ex- 
amination revealed the tumor to be 4 cm in diameter 
The pathological diagnosis was teratoma of the pineal 
gland 

Comment This case illustrates the dan- 
gers of decompression and x-ray treatment 
m tumors of the pmeal gland For primary 
pmealomas, which have rarely been suc- 
cessfully removed surgically, the method 
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Fig 7 Case 5 Teratoma of the pineal gland The lateral view, upper left, shous the defect made by the 
tumor m the posterior portion of the thud ventricle following ventnculographj The antenor-postenor (lower 
left) and postenor-antenor (nght) views show dilatation of the lateral and third ventricles One would get 
little mdication of the posterior third ventricle tumor from the postenor-antenor vien m this case 

^ ”7" 1 offers the most to the patient Teratomas, 

however, will not respond to x-ray treat- 
ment and sometimes can be extirpated at 
operation From the size of the tumor, as 
demonstrated in Figure 8, it seems doubt- 
ful that removal could have been success- 
fully accomphshed m this case 

Case 6 Medulloblastoma of the Cerebellar Vermis 
A four-year-old boy was admitted to the Methodist 
Hospital because of attacks of vomiting with as- 
soaated headache of seieral weeks duration On 
examination a positiie Macewen's sign, lateral 
^ I nj-stagmus, and a mild ataxia were obsen^ed 

’'f __ ^ Films of the skull showed some increase in the con 

Y ■ lolutional markings, with slight separation of the 

^ * i sutures \ entnculography revealed dilatation of 

the lateral and third ventncles and also of the upper 

_ _i portion of the fourth ventncle, which appeared to be 

blocked in its middle porbon and pushed upward 
Fig 8 Case 5 Teratoma of the pineal gland (Fig 9) A suboccipital exploration v.as under 
ostmortem specimen taken, and a reddish, cellular appearing tumor of the 
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Fig 8 Case 5 Teratoma of the pmeal glatid 
Fostmortera specimen 
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Fm 9 Case 6 Medulloblastoma of the cerebellar vermis Latoal (left), antenor-postenor (upp^ right), 
rig » '-ase o ivie views following ventriculography revealed mtemal hydrocephalus with 

and posterior (low^r.ght) ^ews fohowm ^ji^tation of the upper portion of the fourth ven- 

SrS"arti^!jlad;';^ir^^^^^^ Sir/aTemltU and the separation of the sutures can also be seen 


cerebellar vermis was found Biopsy and frozen 
section were done The pathological diagnosis was 
medulloblastoma Accordingly, no direct attack on 
the tumor was made, but a subocapital decompres- 
sion was provided, and x-ray treatment to the entire 
neural aMS— 6,475 r over a period of thirty-four 
days— was given When last heard from, six months 
later, the patient was getting along satisfactorily, 
but ie prognosis is, of course, poor 

Comment The ventriculogram m this 
case shows exceptionally well the effect of 
a mid-hne cerebellar tumor m displace- 
ment and bloclcage of the fourth ventricle 
Medulloblastomas are, of course, highly 
mahgnant and seed rapidly through the 
neural axis if any appreciable mampula- 
tion of the growth is carried out The 
treatment of choice, therefore, is biopsy to 
confirm the diagnosis and radiation ther- 
apy The average survival is seventeen 
months 


Case 7 Metastatic Neuroblastoma A two year- 
old boy was admitted to the Methodist Hospital 
with bilateral exophthalmos, swelling of the upper 
lids, and a swelhng in the nght temporal region 
Bluish discoloration of the lids and temples was 
evident and there was bilateral early papilledema 
On general exarmnation it appeared tliat the left 
kidney was larger than the right Roentgenograms 
of the skull showed wide separation of the sutures 
and thinning of the cramal vault (Fig lOA) Ven- 
tricular air injection was attempted, but on opening 
the dura there was such excessive vascularity of the 
cortex and underlying brain that the procedure had 
to be abandoned Artenography was earned out 
because the possibihtv of abnormal artenovenous 
communications was considered, but this stud} 
proved to be essentially negative (Fig lOB) Some 
piostenor displacement of the antenor cerebral arterv 
was evident Biops} of the mass in the temporal 
region revealed a mahgnant neoplasm, and post- 
mortem examinahon proved this to be a neuroblas 
toma of adrenal gland ongin 

Comment This case is representative 
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Fig 10 Case 7 Metastatic neuroblastoma . 

A Plain films of the skull, on the left, show the marked separation of the sutures and destruction around the 
orbits Posterior parietal burr holes have been made for air injection which could not be carried out because o 
the extreme vascularity 

B The arteriogram is shown below and the venous phase of filling above, follow ing injection of diodrast into 
the internal carotid artery 


of a malignant tumor of childhood Neuro- 
blastomas related to the sympathetic 
elements of the adrenal commonly metas- 
tasize to the orbits and intracranially 
The differential diagnosis between this 
condition and abnormal arteno\ enous com- 
mumcations within the calvarium must be 
made by arteriography The case illus- 
trates that this procedure can be earned 
out successfully in small children 

Case 8 Hydrocephalus Due to Hemorrhagte Cyst 
of the Fourth I eutncle A three-month-old boy was 
admitted to the Methodist Hospital because of 


enlargement of the head and vomiting for two to 
three weeks The head measured 17 3/ 4 inches and 
the chest 15 1/2 inches The fontanelles 
bulging Ventricular air injechon was performe 
by the transfontanelle route and revealed a veiv 
marked generalized hydrocephalus involving me 
entire ventricular system, with an accumulation of a 
large amount of air in the posterior fossa, apparently 
representing a hugely dilated astema magna (Fig 
11) The findings were felt to represent a com 
mumcating t-y pe of hydrocephalus, and bilateral 
choroidectomj was done This relieved the prog 
ress of the hydrocephalus for only a month, however, 
and subsequently a suboccipital exploration was 
earned out The posterior fossa was found to be 
occupied by a huge cj'st, so that the cerebellar heini 
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Fig 12 Case 9 Cortical hemangioma The cystic collections of air over the nght panetal cortex, with dis 
placement of the convolutions and ventricles, is seen in all views 


significant findings on examination except that the 
child did not use the left side quite as well as the 
nght Roentgenograms of the skull were negative, 
and air injection by the spinal route was undertaken 
An unusual collection of air was seen over the nght 
panetal cortex where the convolutions seemed to be 
pushed away from the skull (Fig 12) The lateral 
ventncle on this side was also displaced forward A 
bone flap was made over the affected area and a 
massive network of coiled vessels was found occupj 
mg this space This extended throughout the 
subarachnoid space over the panetal cortex so that 
the convolutions were displaced awav from the sur 
face, and the vascular pattern of the underlying 
brain was also that of hemangiomatous involvement 
A single massive dose of radiation, of 1,500 r, was 
given with the wound open Convalescence was 


good, and the child left the hospital m a few daj^s- 
time The parents then moved out of the state and 
no answer has been obtained to requests for follow-up 
information 

Comment It is unfortunate that we do- 
not know the later progress of this case,, 
but it IS included because of the extremely 
mteresting x-ray findings Such a picture 
should always suggest the possibihty of 
an intracranial hemangioma of the surface 
of the bram With our present-day tech- 
mes, air mjection would be supplemented 
by artenography in such a case If the 
location is away from the motor areas, m 






Fig 13 Case 10 Cerebral arteriovenous anastomosis old subdural membrane 
A The upper figures show the excessive accumulation of air over the left parietal area ivith slight displace 
Tuent of the posterior portion of the left lateral ventricle 

B The lower figures are the arteriograms in this case The arteriovenous communications in the postenor- 
panetal area are evident in the figure on the left in which the venous phase has begun to fill 


some mstances the entire hemangiomatous 
mass can be excised 

Case 10 Cerebral Arteriovenous Anastomosis, 
Old Subdural Membrane A girl aged fourteen months 
tvas admitted to the Methodist Hospital because of 
retarded use of the right side of the body Birth had 
been normal, but there were two brief convulsive 
■seizures at eight days and three weeks of age Al- 
rnost from the start it was evident that the child did 
not use the right side as well as the left She did 
not sit alone until eleven months of age and was 
■only able to crawl at fourteen months There w as 
no dispant}" in size of the two sides of the body 
which would suggest a hemiatrophy, but the nght 
arm and leg were definitely weaker than the Mt. 
Encephalograph}’- showed an excessiv^e accumulation 
of air m the subarachnoid spaces in the left panetal 


area (Fig 13A) The sulci were widened and 
deeper than on the other side or elsewhere ov er the 
surface of the brain The postenor portion of the 
body of the lateral ventncle on the left side was 
somewhat larger than that on the nght, with ques 
tionable downward and ipsilateral displacement 
Following encephalographv, artenograph} was per 
formed The arterial phase was normal, but a v lew 
obtained with both distal artenal and full venous 
filling showed undue prominence of the postenor 
panetal veins leading to the sagittal sinus (Fig 
13B) A bone flap was made over the area impli- 
cated b}”^ the encephalographic and artenographic 
studies The enlarged vessels were more or less 
suspended m the subarachnoid space and appeared 
to contain artenal blood The surrounding arach- 
noid was cvstic, wnth depression of the cerebral con 
v'olutions and some widening of the sulci The 
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arachnoid cj sts ere opened, and Uie eleclrocoagulat- 
ing current rias applied to the enlarged \essels to 
shnnk them doi\n In addition an old subdural 
membrane rvas present in this area, suggesting that 
hemorrhage had occurred from this abnormal vascu 
lar condition This membrane uas removed and 
pathologically shoved membranous tissue vilh 
organizing hemorrhage compatible vith subdural 
hematoma Since operation, the use of the right 
side in proportion to the left has dcfmiteh impro%ed 
The child is now able to take a fev steps in walking 
and uses the nght hand for finer acts 

Comment Similaxity of the encephalo- 
graphic picture in this case of abnormal 
arteriovenous anastomosis on the surface 
of the brain to that of Case 9 with a cor- 
tical hemangioma is quite stnking The 
handling of this case represents a defimte 
advance over that ci Case 9, because of 
the apphcation of arteriography, which has 
come into mcreased use ivithin the past 
two years As our technical measures 
improve, we are able to deal with more 
discrete and subtle lesions and to better 
plan our operative procedures for maximum 
benefit The artenogram in this case was 
obtained by the closed method , it takes a 


certain amount of patience to enter the 
small carotid of a child, but this case 
illustrates that the method can be applied 
with precision and safety at an early age 

SUMMARY AND CONCLUSIONS 

1 Those neurosurgical conditions of 
childhood m which positive radiographic 
evidence is found ha\e been summanzed, 
and the uses of routine and special radio- 
graphic technics in their differential 
diagnosis discussed 

2 The wider use of encephalograph} 
in an attempt to establish the etiolog}'' 
m a maximum number of cases of con- 
xnilsive seizures of childhood is advocated 
In some cases air injection may be cor- 
rectly supplemented by artenography 

3 Illustrative cases of a number of 
neuro-surgical conditions in children where 
the radiographic e\ndence has been of great 
use m making the diagnosis and planmng 
treatment have been presented 

22 Noith Manassas 
Memphis 5 Tenn 


SUMARIO 

La Radiologla en. los Txastomos Neuroquiruigicos de la Infancia 


Sumarizanse aquf los estados neuro- 
quirfirgicos de la infanaa en los cuales exis- 
ten datos radiogrdficos positives, y discu- 
tese el empleo de las t4cmcas radiogrdficas 
comentes y espeaales para el diagndstico 
diferencial de los mismos 

Las anomalias congemtas que revela la 
radiografla simple son hidrocefaha, 
craneoestenosis (oxicefalia, escafocefaha y 
acrobraquicefaha) , tmcrocefaha y macro- 
cefaha, erdneo bffido, con y sin encefalo- 
cele, platibasia, sindrome de Khppel-Feil 
y anomalias asoaadas del raquis , y espina 
bifida, con o sin memngocele La ence- 
falografla o ventnculografla resultan fitiles 
para el descubnmiento de microgina y 
paquigina, esclerosis lobular, porence- 
faha, agenesia del cuerpo calloso, y de- 
temamacidn de la forma de la hidrocefaha 
obstructiva o abierta 

Los estados neuroqmrurgicos adqmndos 


en los mnos en los que la radiologla ayiida 
en el diagndstico suelen necesitar el empleo 
de la ventnculografla Esos estados com- 
prenden hidrocefaha postmemngltica e 
hidrocefaha debida a tumor y a quiste 
hemorrdgico del cuarto ventrlculo , tumores- 
que no ocluyen las vlas de los humores? 
efectos del traumatismo , afecadn degene- 
rativa del cerebro y osteomiehtis craneal 

Abdgase por el empleo mds ampho de la 
encefalografla al tratar de establecer la 
etiologia de las commlsiones infantiles 
Las mdicaaones son ataques que no 
responden a la medicaadn, convulsiones 
locales, signos neuroldgicos locahzados;: 
antecedentes de lesidn, hallazgos electro- 
encefalogrdficos focales En algunos casos, 
pueden complementarse con la arteno- 
grafla los estudios realizados tras la m- 
yeccidn de aire 

Comunlcanse 10 casos tlpicos en los que el 
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aire constituy6 la prueba radiogrdfica para 
haccr el diagnbstico y proyectar el trata- 
miento, comprcndiendo (1) crdneo bifido 
con encefalocele, (2) seudoporencefalia, 
(3) hidrocefalia debida a oclusidn conge- 
nita del acueducto de Silvio, (4) quisle 
coloideo del tercer ventricuio , ( 5) teratoma 


de la gldndula pineal , (6) meduloblastoma 
del vermis cerebelar, (7) metastasis neuro- 
blastomatosa , (8) hidrocefaba debida a 
quisle hemorrigico del cuarto ventricuio, 
(0) hemangioma cortical, (10) anastomosis 
arteriovenosa cerebral y antigua mem- 
brana subdural 


DISCUSSION 

(Papers by Siherman and Caffe}', Hefke, Heacock, Gotten and Hawkes) 


Edward B D Neuhauser, (Boston, Mass) It 
seems to me that there are two possible courses 
for a discusser He ma} be polite and sit down 
or he mav be constructive and hope to be for 
given I would like to attempt the latter 

We have covered a great deal of ground, I 
think, in these four very provocative and inter- 
esting papers There are a few things in Dr 
Silverman's discussion which I would like to 
emphasize, which he also did his best to empha- 
size One of these is the simple fact that even in 
the presence of atresia there may be passage of 
meconium A good many cliniaans and radiol 
ogists have been fooled after there have been 
several bowel movements which have appeared 
perfectly normal so far as the description goes 

I would also like to emphasize again the ques 
tion of the use of banum In Boston and in New 
England we still see many cases, particularly of 
atresia of the esophagus, in which barium has been 
given, and, as you know, this is a somewhat nox- 
ious substance in the lungs Most of these pa- 
tients arrive with beautiful banum broncho- 
grams I don’t see the use of barium in the 
presence, anywhere in the body, of atresia or 
of real roentgen evidence of a fairly severe ob 
struction We have no hesitancy in using banum 
for studying gastro-intestinal tracts in patients 
who are vomiting, and I have never yet seen 
aspiration of barium during fluoroscopic examina- 
tion 

I would also like to emphasize some of the 
features to which attention was called in Dr 
Silverman’s lucid discussion on malrotation I 
think this IS a very difficult diagnosis The symp- 
toms, as he indicated, are frequently those of pain 
Vomiting may be the only sign If one looks only 
at the esophagus, the stomach, and the duodenum, 
he may see nothing Bands may not be demon- 
strable, and at the time of the examination there 
may be no evidence of obstruction at these sites 
The examination must be complete I think one 
must cover the entire small and large bowel 
I would certainly agree that the barium enema is 
of importance and should be used first 

I would agree with Dr Hefke as to the impor- 
tance of the roentgen method in the diagnosis of 


hypertrophic pyloric stenosis of infancy, and 
also as to the accuracy of the method We don’t 
examine all of these cases in Boston, we feel that 
the clinicians have a very high batting average 
The matter usually is not left up to one man, but 
if the clinical picture is typical and a tumor is 
palpated by more than one experienced individual, 
the diagnosis proves to be correct m 98 or 99 per 
cent, which I think is as high as can be obtamed 
by X ray examination To a great extent I think 
Dr Hefke has been defeated by his method, and 
I would not like to see this group go back to taking 
films alone, without fluoroscopy I feel that it 
would be a step backward, and the paper sug- 
gested to me that the diagnosis was known in 
most of these patients before the x-ray examina- 
tion was carried out That may not be true, 
though it was the impression I received 

It was not clear whether the banum was passed 
through the tube which had been inserted into 
the stomach for aspiration of fluid and gas I 
do not beheve that barium should ever be passed 
through the tube into the stomach If we do 
that, we are examining only a small portion of the 
upper gastro-intestinal tract, and we are going to 
miss many diseases which will produce similar 
signs and symptoms, or we are going to miss 
conditions that may be associated with hyper- 
trophic stenosis 

A point which I feel is very important is that 
when one takes films alone, be is dealing only 
with morphologv Morphology in the \ rav 
examination has been overworked In young 
children, particularly, we are dealing with physiol- 
ogy as well as morphology, and we must look at 
the esophagus We have to see how the esoph 
agus behaves and how the stomach behaves in 
the presence of the lesion I think an important 
sign in many of these patients is the behavior 
of the stomach under the fluoroscopic screen 

Another point on which Dr Hefke might have 
been fooled is that, b} taking films at certain 
intervals, he obtained pictures which to me, as 
I glanced at the screen, appeared to show a string 
sign plus antral spasm In other words, about 
four-fifths of that long narrow area represented 
antral spasm I don’t behev'e on anv single film 
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or a series of films one can distinguish antral 
spasm from the long pyloric canal 

The other matter upon which I disagree, though 
it has been in the literature for a long time, is the 
opening time of the stomach We haie found 
that the opening time in hypertrophic stenosis 
is usually a matter of seconds or minutes The 
only hitch is that }ou can’t see it under the 
fluoroscope, but we can prove it, I think, and 
demonstrate a stnng sign — which is the long 
narrow hi pertrophic canal — in everj case w e have 
examined, bj watching one of these deep powerful 
peristaltic contractions progress to the antrum 
The antral spasm disappears, then the wave 
fades out If we take a spot film at that time, 
we have invariably been able to demonstrate the 
elongated canal, which is invisible on the fluoro 
scopic screen It is very fine, no bigger than a 
thread Our spot films are taken at 120th of a 
second and will show it clearly I would cer- 
tainlv agree that it is the only pathognomonic sign 
As to Dr Heacock’s paper on aspiration pneu- 
monia due to kerosene and similar products, I 
am amazed at the number of cases he has seen 
We feel fortunate to have seen three or four 
I agree with everything he has said It seems to 
me a very real public health problem in the 
South As in so many other diseases, what is 
needed is education of the pubhc 

Dr Hawkes covered a tremendous amount of 
ground very mcely indeed Of course he couldn’t 
take up the entire subject of neurosurgical con- 
ditions of childhood He was indicating the high 
points There is one thing that worries me I 
am a particularlj' ignorant student of semantics, 
and I can never remember what acrobrach}'- 
cephal)’^ and oxj'cephaly mean Thei get me 
hopelessly confused I wondered for a long time 
whether it wouldn’t be wiser, in patients with 
craniostenosis, to indicate their abnormaht) by 
naming the closed sutures The literature be- 
comes confused when a person is talking about 
one thmg and describing the contour of another 
I wonder also about those patients with heman- 
gioma of the brain or malformations of the blood 
vessels If one examines the films in many of 
these cases, he will see fine tracks of calcification 
which look as if thei were calcifications within 
blood vessels In other words, little railroads of 
calcification are seen wanding over the surface, 
and these have been misinterpreted many times 
in the past as evidence of hemangioma They 
are not at all They represent cortical degenera- 
tion, with calcification in the degenerated cortex 
0\erljing this there maj be a malformation of 
the great \ essels I think the important thing is 
that too many of these patients have been given 
x-raj therapj I beheve the vessels are \ ery 
large and should be electrocoagulated if anj - 
thing It seems to me a very illogical procedure 
to gi\ e x-ra\ therapy to a brain alreadj degener- 


ated from inadequate blood suppl} , for this mil 
only dimmish the blood supplj further 

I would like to condemn the use of air injecbon 
into the subdural space in an attempt to diagnose 
cortical lesions or scars The procedure has been 
recommended, but I think it reall} has no place 
We now know that when air is injected subdurallj 
in small infants, or gets into the subdural space by 
accident, mani of these y oung patients — perhaps 
20 or 25 per cent — will later show subdural col 
lections of fluid 

J Cash King, M D (I^Iemphis, Tenn ) I 
think Dr Siherman and his colleagues haie used 
good judgment in stressing the importance of 
errors in rotation of the mid-gut in their discussion 
of obstructions of the ahmentan tract in infants 
and children This congenital defect, which often 
produces onlj an intermittent obstruction, is the 
one in which the roentgenologist has an oppor- 
tunity to plaj the greatest role The other ob- 
structions are more frequentlj diagnosed or highly 
suspected from the clinical investigation before 
the patient is sent to the roentgenologist I agree 
one hundred per cent with the essajist that the 
high position of the cecum is often the only roent- 
gen sign of this error in rotation Therefore, to 
limit our investigations to the upper gastro in- 
testinal tract, that is, stomach and upper small 
bowel, wnll onh' result in overlooking this im- 
portant form of obstruction 

W'^e hav'e found it extremelv profitable in our 
department to follow all cases of suspected hv per- 
trophic pjloric obstruction until we have satis- 
factoril} studied the colon Since this condition 
produces onlj intermittent obstructions, the 
children often reach moderate age and sometimes 
adult life before a complete study is accomplished 
and their sj mptoms relieved Surgical correction 
IS usually easy and quite dramatic 

Dr Hefke’s method of handling hv^pertrophic 
pyloric stenosis was interesting to follow, but 
unfortunatelv in our hands it has been a little 
more difficult problem and has certainlj taken 
more of our personal time in earning out the 
studies We hav'^e found the use of the fluoro 
scope indispensable, and most of our diagnostic 
films have been obtained with a spot-filming de- 
vice during fluoroscopic study Unfortunate!} , 
many of the patients referred to our Department 
are three to four weeks of age, and frequently at 
our first examination we have been unable to 
establish a diagnosis of hypertrophic pylonc steno- 
sis, only to find the roentgen diagnosis v^erv^ obvi- 
ous sev'en to ten days later 

In our section of the countrj , I think we still 
see and examine approximately 50 per cent of the 
cases of hypertrophic pvlonc stenosis before sur- 
gery I agree with Dr Hefke as to the accuracy 
of diagnosis of the condition b x raj 

Dr Heacock was a ^ 
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thought, in his remarks about one’s ability to 
suspect the ingestion of some of the volatile oils 
from the a])pcarance of the chest radiographs 
alone I think he will recall that in our weekh 
conferences in which these cases arc sporadically 
put up for reading, mam of our residents now 
suspect this etiological factor from the lung 
changes and iinmediatch ask if there is any his- 
torj' of ingestion of kerosene, gasoline, or cleaning 
fluids The importance of the chest examination 
as earl) as possible cannot be over-emphasized, 
because of the complications that obscure the 
roentgen picture at a later date 

I enjoyed Dr Haw kes' efficient and enthusiastic 
presentation of his subject, and I am grateful for 
his plea for wholehearted co operation between the 
neurosurgeons and the roentgenologists Un- 
doubtedly, this IS the onlj efficient method of 
handling these difficult neurosurgical problems 

J Fnmann-Dahl, M D (Oslo, Norway) I 
should like to slay some few' words on Dr Hefke s 
paper on Roentgpn Diagnosis of H>pertrophic 
Pylonc Stenosis Sixteen jears ago I published 
a paper concerning this lesion and described in 
detail the technics that we used at that time, and 
have used to the present day We used alwajs 
to examine these patients fiuoroscopically It is 
difficult to have these small patients so well fixed 
m position that no movements will disturb the 
final picture So we usually take the child in 
our hands, protected with gloves, and then dunng 
fluoroscopy compress the stomach so that the 
elongated pylonc canal is protected and free from 
the other parts of the stomach We then keep 
the patient in the same position and take spot 
films This IS done in a few minutes We have 
compared the findings to specimens and found that 
in reality it is not the p)lorus itself that is hyper- 
trophic but parts of the prepylonc canal 

I have only a few words as to treatment It 
surpnses me a little to hear that so many of these 
patients are sent to operation In the Scandina- 
vian countries we use operations in these cases ver) 
little, and in Norway we have a feeling that sur- 
gery is superfluous in these cases At least 90 
per cent of them do fairly well with chemical 
treatment and internal treatment 

Kenneth S Davis, M D (Los Angeles, Calif ) 
Some years ago we observed a number of cases of 
pneumonitis following the introduction of mineral 
oil into the lung Some of these we have been 
able to follow five, six, or seven years after use 
of the oil was discontinued, and we still find drops 
of oil in the sputum I wonder if Dr Heacock s 
cases shouldn’t be followed with that in mind 

Dr Hefke (clostng) Since I am from the 
Middle West and Dr Neuhauser is from the 


East, I think there should be no objection to mj 
objecting to his objections I still believe that 
fluoroscopy is not necessary for the diagnosis of 
pyloric stenosis I have seen man) cases in which 
the stomach was perfectly normal fluoroscopicalh 
though films showed the string sign Whether 
you have a greatly dilated stomach or hyperperi- 
stalsis does not make any difference Personalh 
I see this sign better on films and more efficiently 
I think the diagnosis can probably be made either 
way, and that Dr Neuhauser’s method may be as 
efficient as the one I am using If anyone wants 
to examine these stomachs fluoroscopically, that 
IS fine I do not remember seeing any other 
lesions in the stomach in children of this age Of 
course, if there is a question of other pathology, 
fluoroscopy is done I am convinced that our 
method is very efficient, as results have proved 
I was glad to hear Dr Fnmann-Dahl I know 
about his paper, which was one of the first on this 
subject So far as treatment is concerned, early 
diagnosis of pylonc stenosis, at least in Milwaukee, 
means early surgery That is one reason why in 
our series of over 200 consecutive cases there has 
not been a single death The children go home 
in a few days or a week instead of having to stay 
in the hospital for many weeks of medical treat- 
ment 

Dr Heacock {closing) I think Dr Davis’ 
point regarding the foUow-up of these cases is well 
taken Before coming out here I talked to the 
Professor of Pediatncs at the University of 
Tennessee about this very thing, and I think we 
will have better cooperation from that Depart- 
ment in sending the children back Following up 
these colored patients is quite a problem 

Dr Hawkes {closing) I would like to clanfv 
just one point It did not seem quite clear to 
me, and maybe it is puzzling some of the rest of 
you as well As far as the use of subdural air 
injection is concerned, I don’t think it is done bv 
the neurosurgeon, except that it has been intro- 
duced by one or two in an attempt to prevent 
meningocerebral scars in post-traumatic cases 
I think that it has been largel) abandoned at the 
present time The air in the cases presented here, 
we know, was m subarachnoid space We turned 
down the bone flaps and saw it there I do think, 
with careful interpretation, one can draw certain 
conclusions about it I didn t want to leave a 
possible feeling that we deliberateh introduce 
air into the subdural space We do not It 
occasionally gets in there through rupture of the 
arachnoid Careful replacement, without in 
creased pressure, of the spinal fluid bv injection of 
small amounts of ox)gen, which is what we use 
usuall) rather than air, will not usuallv produce 
rupture of the arachnoid membrane 
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chiectasis knowledge gained since the ad- 
vent of bronchography twenty-five years 
ago 

“There appears to be no unanimity of 
opimon regarding anythmg about bron- 
chiectasis with exception of the defimtion 
All seem agreed that bronchiectasis is 
nothing more than a condition in which the 
bronchi show an abnormal dilatation,” was 
the conclusion m a recent paper on bron- 
chiectasis (21) Even that statement is 
maccurate, however, for it has been de- 
clared by others that “a bronchiectatic 
cavity is not a dilated bronchus, but an 
excavation in the lung substance, startmg 
m a bronchus” (24) It has been widely 
contended that inflammatory damage to 
the structures of the bronchial wall pre- 
cedes dilatation of the bronchi On the 
other hand, in surgical specimens, dilated 
bronchi are often found to have grossly m- 
tact walls In view of such basic rmsunder- 
standmgs, the present analysis must start 
with an examination of the terminology 

It should be stated at the outset that this 
discussion will deal with bronchiectasis 
and not with chrome bronchitis It is 
generally accepted that irreversible dila- 
tation of the bronchi makes for persistence 
of mfection Perry and King (29) beheve 
that chronic infection, particularly m such 
dilated bronchi, determines the serious 
prognosis as to health and longevity It 
seems worth while, therefore, to understand 
why bronchi become dilated, with the hope 
that we may counteract this development 

DEFINITIONS 

Etymologically, bronchiectasis repre- 
sents a combmation of the words bronchus 


and cctasis, 7 c , dilatation of bronchi The 
term is commonly used for the disease 
entity, occasionally “a bronchiectasis” 
(plural bronchiectases) stands for the 
individual dilated bronchus 

The pathologist defines bronchiectasis as 
a condition characterized by ddatabon 
and usually infection of the bronchi He 
recognizes a pulmonar}'^ canty as a dilated 
bronchus by certain entena A cavity m 
communication ivith the bronchial tree 
with a wall composed of bronchial elements 
might be expected to be a dilated bronchus 
Most or all of these bronchial parietal ele- 
ments, such as raucous membrane, car- 
tilage, smooth muscle, elastic tissue, and 
raucous glands, must be present m an or- 
derly arrangement It is not enough to find 
fragments of muscle or carhiage some- 
where in the neighborhood of a cavity, 
such debns is often encountered m cases of 
suppurative pulmonary disease and the 
resultant fibrosis, even though the disease 
did not ongmate from bronchi or did not 
dilate them By itself, the epithehal 
hmng of a cavity obviously does not char- 
actenze it as a dilated bronchus 

The followmg defimtion is suggested 
BroiicJnectasts is a condition characterized 
by dilntation of bronchi As to its etiology, 
inflamm ation of bronchi, lung, and pleura, 
and bronchial stenosis play their role, but 
loss of the resilience of pulmonary paren- 
chyma in pneumonia and emphysema and 
shnnking such as occurs with atelectasis 
and fibrosis provide the mechanical forces 
which dilate the bronchi The clinical 
manifestations are determmed by the type 
and seventy of comphcations, such as 
purulent or necrotizmg bronchitis, pneu- 
momtis, bronchial and pulmonary absces- 
ses, fibrosis, hemoptysis, etc 
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PATHOMCCHANICS OF ACQUIRED 
BRONCHIECTASIS 

This study deals with acquired bron- 
chiectasis Congenital bronchial dilatation, 
formerly grossly overrated in frequency, oc- 
curs occasionally, as a result of either de- 
velopmental malformation of the lung or 
mtra-utenne bronchopulmonary disease 
For the purpose of this study, these con- 
gemtal defomuties may be considered as 
fully estabhshed instances of arrested 
chronic pulmonary disease ivith bronchiec- 
tasis, and dealt with accordingly 
The pathomechames of acquired bron- 
chiectasis is usually discussed under the 
follmvmg aspects injury of the bronchial 
wall, dilating forces acting on the bron- 
chial wall , injury to the bronchial wall to- 
gether vuth dilating forces 

The close correlation of bronchiectasis 
and chrome suppurative disease of the 
lungs and bronchi was estabhshed decades 
ago by pathological findmgs and climcal 
observation It is evident that the early 
descnptions and mterpretations based on 
them referred to far advanced, often termi- 
nal, cases There was always gross altera- 
tion of the bronchial wall, and so-called 
bronchiectasis comprehended not merely 
dilated bronchi but bronchial abscesses 
This was the view advanced by Gairdner 
(15) m 1851 and Vuchow (37) in 1852 In 
instances where destruction was less com- 
plete or absent, it was thought that poor 
nutrition caused by the chrome catarrh 
had affected the mural structures of 
the bronchi, resultmg m weakemng and 
loss of resihence The consequent widen- 
mg of the bronchi occurred imder the 
influence of dilatmg forces, both normal 
and exaggerated, as first suggested by 
Andral (3) in 1832 This hypothesis of 
the destroyed or weakened wall seemed 
to be satisfactory, and became one of the 
most widely accepted theories durmg the 
years which followed 

NECROTIZING BRONCHITIS 
AND BRONCHOPULMONARY ABSCESS 

Certam distinctions are necessary 
There occiu, especially m children, acute 


infections with bronchopneumoma and 
suppurative and necrotizmg bronchitis, 
often resultmg m bronchial or broncho- 
pulmonary abscesses These, m the event 
of the patient’s survival, mevitably lead 
to permanent changes in the lung, the 
residual cavities are often refined with a 
cuboid al or stratified epithehum These 
cavities represent arrested or healed bron- 
chopulmonary abscesses 

A basic part of our thesis is best illus- 
trated by a quotation from Studtes of 
Pneiimonta tn Childhood Bronchiectasis 
and Fibrosis of the Lung, by McNeil, 
Maegregor, and Alexander (26) “A very 
common post-mortem findmg m the lungs 
of children who die of acute broncho- 
pneumoma is widenmg of the lumma of 
small bronchi m the centers of consohdated 
patches, bronchiectasis or bronchiolecta- 
sis But there are two entirely different 
types of changes In severe cases of 
broncho-pneumoma the bronchial dilata- 
tion is sometimes due to a destructive 
change in the walls of the bronchi, ulcerative 
bronchitis, necessarily leadmg to permanent 
changes m the lungs 

"In many other cases, however, the 
widenmg of the bronchial lumen is due 
to pure dilatation, unaccompanied by any 
important structural change In the de- 
scnption of acute bronchiectasis, it is not 
always clear which of these two entirely 
different conditions is mtended In order 
to avoid confusion it seems advisable to 
restrict the apphcation of the term acute 
bronchiectasis to the condition of true 
dilatation'” 

Erb, m his study on the Pathology of 
Bronchiectasis (11), found ulcerative bron- 
chitis with resultmg damage to the under- 
Ijrmg pulmonary structiues the common 
denommator The resultmg cavities were 
surroimded by vascular granulation tissue 
and there was complete absence of the 
bronchial mtual structures Erb himself 
described the process as “one of destruc- 
tion rather than true dilatation” and real- 
ized that his cases illustrated suppurative 
bronchitis and bronchopulmonary ab- 
scesses, but not bronchial dilatation 
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The idea of two disparate entities seems 
to be entirely absent in the monograph on 
bronchiectasis by Lisa and Rosenblatt (24) 
They reproduce fine microscopic speci- 
mens of suppurative and necrotizing bron- 
chitis and bronchiolitis but not one gross 
speamen or correlated microscopic pic- 
ture of true bronchiectasis They conclude 
that “the so-called bronchial dilatation is 
actually an epitheliahzed cavity commu- 
mcatmg with a bronchus ’’ 

This brief compilation illustrates a fun- 
damental nusunderstanding The lesions 
described are bronchial or pulmonary ab- 
scesses, but not bronchiectasis The final 
outcome of those bronchopulmonar}’- ab- 
scesses m the case of survival is similar to 
that of all other pulmonary abscesses with 
free commumcation with a drainmg bron- 
chus, whatever their etiology may be 
If the inflammation comes to a rest, the 
mflammatory process ceases to spread, the 
granulation tissue makmg up the wall of 
the cavity undergoes organization, and the 
cavity wall is eventually made up of 
fibrous tissue covered by epithehum All 
these abscesses are apt to retain secretion, 
to succumb readily to supervenmg infec- 
tion, and recover more slowly than bronchi 
m well ventilated pulmonary tissue They 
may simulate true bronchiectatic dilata- 
tion, and it may be difiicult or impossible 
to distmgmsh them from true bronchiecta- 
sis clmically On the other hand, a 
primary bronchiectasis may lose aU its 
specific mural constituents through necro- 
tizmg bronchitis and develop into an abscess 
whose ongin is no longer discernible 

It is not pertment to argue whether it is 
correct to call those abscesses bronchiecta- 
sis for the sake of clmical expediency, 
though the broader, non-committal term, 
suppurative disease, seems to be more 
appropriate whenever a distmction cannot 
be made In a study of the natural history 
of bronchiectasis, the issue must not be 
obscured by the mclusion of unrelated 
conditions The material for such an 
exammation must be carefully chosen from 
early, undistorted cases 

Two factors served to change our con- 


cept of bronchiectasis basically (1) bron- 
chography, introduced by Sicard and 
Forestier in 1022 (35), permitting frequent, 
early, and detailed diagnosis and follow- 
up obsenmtions of bronchiectasis, and (2) 
the successful surgical removal of the 
diseased lobes, which delivered to the 
pathologist specimens of early uncom- 
plicated cases of the condition It was 
found that in a great number of these earlj 
cases the supporting mural structures of 
the dilated bronchi were grossly’^ intact or 
almost so, and in few instances not even 
signs of active or chronic inflammation of 
the bronchial mucosa could be detected 
Instead of descnbing indimdual obser- 
vations of resected lobes m which the 
pathologist found nrtually no evidence of 
inflammation in the wmll of dilated bron- 
chi, one may^ rather refer to Mallory’s 
(25) recent suiv'ey Though there is no 
doubt that bronchitis is usually found in 
dilated bronchi, in 15 of 50 lobectomy cases 
he found “the inflammation to be com- 
paratively mild’’ and in a case of so-called 
“dry bronchiectasis’’ it was entirely ab- 
sent “There was no close parallelism 
between the seventy of mflammation and 
the degree of bronchial dilatation ’’ “If 
ordinary bronchitis were a frequent cause 
of bronchiectasis, one would expect the 
disease to be, hke emphysema, a genatnc 
rather than a pediatnc problem ’’ And he 
concluded, as to the causative connection, 
that “it IS doubtful that the evidence for 
active destruction of bronchial structures 
is adequate in most cases ” Sirmlar find- 
mgs in resected lobes were previously re- 
ported by Lander and Davidson (23) and 
Ogilvie (28), and m postmortem studies 
of children by Anspach (6) 

The first part of our thesis may be sum- 
marized as follows There occurs deep 
necrotizmg bronchitis m respuatory infec- 
tions, particularly m children, destro 3 nag 
the bronchial walls and leadmg to broncho- 
pulmonary abscesses These, if stabihzed, 
may be rehned with epithehum These 
arrested abscesses are not bronchiectases 
Bronchiectasis, r e , dilatation of bronchi, 
IS preceded and accompamed by infection 




Fig 1 Case of M St , Aug 29 1940 Postero anterior and right lateral views of the chest, showing 
consolidation of the nght middle lobe, probably wnth slight atelectatic component, four small calcific nodes 
discernible on the original film, are marked here by black nngs 


m most cases Inflammatory changes 
m the bronchial wall are often rmld and 
sometimes entirely absent These mor- 
phologic findmgs do not in any way explain 
why the bronchi become wider 

MECHANICAL FORCES DILATING 
THE BRONCHI 

Dilatmg forces acting upon the bronchial 
waU have been considered as a cause of 
bronchiectasis These are traditionally 
hsted as follows (Gladnikofif, 16) 

A Pressure from inside 

1 Pressure of secretion 

2 Excess pressure of the mtra- 
bronchihl air over the gas pres- 
sure in the surroimdmg air 
chambers 

B Traction from outside 

1 Traction from non- ventilated 
lung tissue (pneumonic con- 
sohdation, emphysema) 

2 Retraction due to atelectasis 
and shnnlong fibrosis 

A Pressure from Instde 

1 Pressure of Secretwn In the non- 
obstructed or incompletely obstructed 



V 

i 


Fig 2 Same case as Fig 1, the foUowmg day, Aug 
30, 1946 after expectoration of a bronchial stone and a 
large amount of bloody purulent material One of 
the four calcific foci had disappeared, identical in size 
and shape with the ejected stone Air- and fimd- 
filled cavities occupy the entire lobe 

bronchus, only the weight of the retamed 
secretion, ? e , its hydrostatic pressure, is 
operafang This explanabon would per- 
tain only to the lower and middle lobes and 
to some dependent branches of the upper 
lobes, adnuttedly the most commonly and 
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Fig 3 Same case as Fig 1 and 2, eight weeks later, Oct 26, 1940 Anteroposterior and lateral views The 
middle lobe has maintained its airless condition and has completely collapsed , the abscess cavities hav'e disap 
peared 


severely affected portions of the lung 
Maximal force of this type would exist in 
the postenor medial branch of the left 
lower lobe bronchus Assmmng a length 
of 10 cm down to the branchmg of the 
bronchi of the fourth order, and secretion 
retained therein exerting a hydrostatic 
pressure (m erect position) equal to 10 c c 
of water, it seems very unhkely that the 
strength of the bronchial wall would yield 
to this load For aU other bronchi, the 
pressure exerted on the walls is even 
smaller Furthermore, m order to exert 
this dilatmg force, the secretion must 
completely fill the bronchus m its eutue 
length and this condition must persist for a 
considerable period of time (Inciden- 
tally such a condition would result in 
atelectasis of the regional lung segment and 
the effect would be augmented and over- 
lapped by the effect of the atelectasis ) 
It IS evident that a pressure of this order of 
magmtude is far too small to widen the 
bronchus 

Complete bronchial obstruction usually 
acts m a way similar to mcomplete 
stenosis and atelectasis without stenosis in 
the production of bronchiectasis, as will be 
discussed later There are, however, cer- 
tam mstances of complete bronchial ob- 
struction where a different mechanism 


seems to operate, as illustrated by the 
foUowmg observation 

Mr jM St , 52 3 ears of age, had a chest cold with 
cough and fever up to 103°, with no response to 
treatment There was consohdation, with shght 
collapse, of the nght middle lobe The white blood 
cell count was 18,000 with 93 per cent pohnnor- 
phonuclears A bronchogenic caranoma obstructing 
the middle lobe bronchus was suspected 

tlTien the patient came to our attention, three 
months later, the consohdabon of the middle lobe 
was unchanged and four calcified nodes were seen 
along the middle lobe bronchus (Fig 1) The fol- 
lowing day he expenenced a sudden coughing spell 
and expectorated 300 c c of foul blood-tinged spu- 
tum, in the pus a small, stony hard nodule was 
found Roentgenograms now revealed the disap- 
pearance of one of the four calcific nodes previously 
observed and showed the imddle lobe to be studded 
with large cavibes contaimng air and small amounts 
of fluid (Fig 2) The expectorabon decreased m 
amount, and the temperature and white blood count 
returned to normal, the middle lobe collapsed com- 
pletely, and the cavibes disappeared (Fig 3) No 
tubercle baalh were found, by culture or gmuea-pig 
inoculabon, in the material recovered from the 
bronchial stone The middle lobe was resected, 
showing marked atelectasis, chronic pneumonia with 
wide areas of xanthomatous (hpid) pneumonia, 
moderate cylindrical bronchiectasis of the large and 
smaller bronchi, no abscesses or scars, and almost 
no pathologic changes in the walls of the bronchi 

In this instance a calcified lympb node 
nugrating into a bronchus led to a tem- 
porary complete bronchostenosis which 
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probably developed in a rather short penod 
of time There was infection beyond the 
point of occlusion, and pus retained in the 
bronchi, apparently produced under high 
secretor}'^ piessure, ballooned them out to 
big pus pockets, resulting in a picture of 
bronchial empyema identical with bron- 
cluectasis The remainder of the lobe 
was atelectatic After the plug was ex- 
pelled, some of the pus was easdy evacu- 
ated and replaced by air, the bronchial 
cavities therefore became visible The 
atelectatic condition contmued, however, 
and even mcreased, and the resected lobe 
showed extensive atelectasis and fibrosis 
Very shght, fairly superfiaal bronchitis 
but no destruction of the deeper structures 
of the bronchi was found 
It must be conceded that the pressure of 
the secretion in these closed bronchi may 
have had a dilatmg effect, though the 
synergistic dilatmg action of the coUapsmg 
pulmonary parenchyma surroundmg these 
bronchi should not be ignored A snmlar 
development is occasionally observed in 
cases of aspiration of foreign bodies, par- 
ticularly in children This accumulation 
of secretion in a closed bronchus, however, 
IS an unusual occurrence and must be 
regarded a rarity m the causation of bron- 
chiectasis In most patients with bron- 
chiectasis no such proximal bronchial ob- 
struction can be demonstrated or assumed 
to have preceded the development of 
bronchiectasis (Alexander, 1) 

Tannenberg and Pinner (36) concluded, 
from experiments on rabbits, that both 
bronchial infection and partial or complete 
bronchial obstruction are necessary for the 
development of bronchiectasis, but that 
atelectasis is not necessary The condi- 
tions produced by them m the thorax of 
the rabbit are, however, not analogous 
to the dynarmes encountered m man (1, 25) 
S Excess Pressure of the Intrabrouchtal 
A^r over the Gas Pressure in the Surround- 
ing Air-Filled Parenchyma The gross 
mechames of ventilation of the lung are 
fairly well understood The chest is ac- 
tively widened by hfting of the nbs and 
lowenng of the diaphragm The limg 


follows this movement and is stretched 
The air m the lung, parenchyma and 
bronchi, is spread over a larger volume, its 
pressure falls, and air from the atmosphere 
flows in imtil the air pressure outside the 
body and withm the lungs are equal In 
expiration, by relaxation of the muscles, 
the elastic chest wall and the stretched 
lung are allowed to collapse, the volume 
of the limg IS dimimshed , the air contamed 
m it IS compressed mto a smaller space, 
its pressure rises, and air flows out until the 
balance between inside and outside pres- 
sure IS restored From this it is evident 
that the gradient of air pressure causmg 
the flow, and falhng m the direction of the 
flow, IS higher m the bronchi than m the 
alveoh durmg the act of mspiration and 
lower durmg the act of expnation Both 
m inspiratory and expiratory stand-stiU 
there is complete pressure balance between 
the alveoh and bronchi Furthermore, it 
IS unhkely — and has never been demon- 
strated — that the small pressure differences 
durmg normal and forced respiration exert 
any lastmg deforming influence on the 
bronchi imder normal conditions The 
bronchi, however, are passively stretched, 
m length and width, simultaneously with 
the mspiratory stretchmg of the entire lung, 
and durmg expiration collapse accordingly 
Some textbooks still claim that chrome 
cough IS apt to dilate the bronchi because 
of mcrease m the mtrabronchial pressure 
Cough, however, is a forceful expiratory 
action and, with the pressure m aU mtra- 
pulmonary bronchi lower than m the sur- 
roimdmg pulmonary air sacs, has a con- 
stnetmg effect on the bronchi (39) The 
same conditions prevail for breathmg and 
coughmg m the presence of partial bron- 
chial obstruction These physical facts 
have been analyzed thoroughly by Andrus 
(4) and further details here are superfluous 
Conclusion It may be concluded that, 
m rare instances of rapidly developmg 
complete bronchial obstruction with severe 
mfection beyond it, the secretion accumu- 
latmg m the closed bronchi may contribute 
to bronchial dilatation by pressure from 
withm In all other instances the known 
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Fig 4 Lung model made of rubber rings representing the bronehi suspended by 
elastic bands simulatmg the elastic suspension supplied b> the intercalated pulmonary 
parenchyma A In relaxed condition, simulating the lung in expiratory standstill 
B Distended, simulating the inspiratory standstill 


physical and physiological facts disprove 
the hypotheses that secretion in the bron- 
chi and differences of gas pressure withm 
the bronchi and the surrounding paren- 
chyma have any dilatmg influence 

B Tractwn from Oulsxde 

There remain dilatmg forces actmg upon 
the bronchus from outside Here may be 
distmgmshed (1) the traction exerted 
by unventilated or poorly ventilated lung 
and (2) the retraction from contractmg 
parenchyma, as m atelectasis and fibrosis 
with shnnkage In order to simplify the 
discussion it wiU be opened by a consider- 
ation of simple mechamcal systems re- 
produemg intrathoracic conditions, and 
this wiU be followed b)^ a coordination of 
these prehminary findings with the mor- 
phological facts estabhshed pathologically 

Besides its ntal respiratory fimction, the 
pulmonar^’^ parenchyma also has a simple 
mechamcal task The elastic lung tissue 
protects the bronchi agamst the respira- 
tory tuggmg of the thorax, just as loose 
connective tissue protects neri'^es and 
vessels where they are exposed to movmg 
and bendmg m other parts of the body 
Durmg mspuatory expansion of the chest 
and lung, the greater part of this pull and 

/ 


increase in volume is taken up by the 
resilient parenchyma, and the respiratory 
stress and strain is thus cushioned before 
it reaches the bronchi Under normal 
conditions, therefore, the bronchi can with- 
stand this moderate stretchmg force be- 
cause of the strength of their walls, showmg 
only shght dilatation m forceful mspua- 
tion as demonstrable by bronchoscopy and 
bronchography 

To demonstrate this mechamcal mter- 
play, a simple model was constructed 
A rubber tube was cut mto small nngs, 
which were connected by means of elastic 
bands to form a regular checked pattern 
(Fig 4), the nngs representmg the bronchi 
and the elastic suspension the lung tissue 
The whole network was put mto a square 
frame of four movable rods Fig 4A shows 
this lung model m relaxed condition, m 
B the frame is spread, simulatmg mspira- 
tor}’^ expansion of the lung The elastic 
bands are stretched, but the nngs, also, rep- 
resentmg the bronchi, are shghtly dilated 

"f^Tien parts of the parenchyma lose their 
elasticity,^ two possibihties have to be con- 
sidered 

’ The word elasticity is used here in its common 
raeanmg which is different from physical terminology, 
m the realization that any gas or a rod of steel is more 
elastic than a rubber band 
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Fjg 5 A In the midportion of the model shown m Figure 4A, m relaxed condition, several elastic bands 
were reinforced by non elastic strings, and the model was stretched, resultmg m derangement of the central 
portion At the same time, some of the central "bronchi” were more dilated than the peripheral ones, unim- 
peded m their elastic suspension B Traang of A, showing to better advantage the distortion and widening of 
the central bronchial nngs 


(1) If the area of consohdation is large, 
protecting the bronchi included within it 
from any pull and push, the cahber of the 
bronchi wUl not change The parenchyma 
outside the sohdified area may experience 
an mcreased stretchmg during deep mspira- 
tion This, however, evenly spread over 
the remaimng lung, will have no deleterious 
or lastmg effect 

(2) Small areas of non-stretchable par- 
enchyma are interposed between mdividual 
bronchi They may, madentally, be lo- 
cated in such a way that the balance of this 
suspensory apparatus is grossly disturbed 
locally Uneven and probably mcreased 
stress IS put on mdividual bronchi, causmg 
them to dilate shghtly In Figure 5, with 
several elastic bands surroundmg a few 
nngs, reinforced by simple non-elastic 
stnngs, the model was stretched to mspir- 
atory position The loss of evpansibihty 
between some of the rmgs caused distortion 
of the pattern locally and exaggerated the 
dilatation of those mvolved by this dis- 
turbance of their elastic suspension This 
dilatation, however, is only shght in degree 
Pneumomc consohdation of any etiology, 
either m the form of a lobar or confluent 


pneumoma, or as patchy bronchopneu- 
moma, is a lesion which fits this theoretical 
analysis, makmg any further explanation 
sup^uous However, a sumlar effect 
may be produced by air-contammg emphy- 
sematous pulmonary tissue The emphy- 
sematous limg with its reduced ventilation 
IS structurally less phable, and its cushion- 
mg capaaty is also impaired This is prob- 
ably why m evenly distributed emphysema 
there is generally shght and even dilatation 
of the bronchial tree, as m segment A of 
Figure 6 The neighbormg segment of the 
same lower lobe shows incomplete pene- 
tration of the opaque oil mto the peripheral 
bronchial branches and the larger bronchi 
are ectatic The pulmonary tissue m seg- 
ment B IS, at least partially, air-filled 
The non-penetration of oil is apparently 
due to narrowmg of the peripheral bronchi, 
possibly caused by swelhng of the mucosa 
because of chrome bronchitis This does 
not necessarily imply complete obstruc- 
tion There may still be enough patency to 
permit some air to ooze into the emphy- 
sematous lobules, or air may reach them 
through mteralveolar vents Whatever 
the route may be, just enough air enters 
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Fig 6 Right lower lung field of a bronchogram m 
a patient with eraphysenia and basal bronchiectasis 
In the anterolateral segment (A) the bronchi are gener- 
ally shghtly dilated, regularly filled with opaque oil 
down to the small branches In the neighboring poster© 
lateral segment (B), there is marked dilatation of the 
bronchi, bronchiectasis, and the small branches, distal 
to the dilated bronchi, are not filled with oil ("leafless 
tree”) 

these lobules to keep them air-filled m a 
stationary fashion, without suffiaent ven- 
tilatory exchange and without ventilatory 
distention and collapse, for plastiaty de- 
pends upon the full patency of the air 
passages, provided the tissues are struc- 
turally intact With the loss of ventila- 
tory change of volume, a good deal of the 
cushionmg capaaty of the pulmonary 
tissue IS lost and the bronchi, surrounded 
by this relatively rigid emphysematous 
tissue, are dilated 

The dilatory effect of rigidity of pul- 
monary tissue, as analyzed above, is only 
shght Moreover, for all practical pur- 
poses it cannot be separated from the 
effect of an almost ommpresent atelectatic 
component This leads to the discussion 
of the external traction of the bronchial 
wall caused by atelectasis and fibrosis with 
shnnkage 


Atelectasis, conceived ongmally as “in- 
complete expansion,’’ the condition of the 
fetal and newborn lung, is now generally 
used as a synonym of pulmonary collapse 
Only obstructive atelectasis will be con- 
sidered here, it is the condition which 
occurs whenever the passages between the 
j respiratory parenchyma and the outside 
, atmosphere are obstructed The air withm 
) the alveolar sacs disappears mainly by 
j absorption into the capillary blood and, to 
a minor degree, probably also due to moving 
mucous plugs propelled by ahary action 
Obstruction of a large bronchus as a cause 
of obstructive atelectasis is readily under- 
stood, though it represents a relatively 
uncommon occurrence m human disease 
Occlusion of small bronchi, however, occurs 
very often Even under almost normal 
conditions, when the removal of the normal 
secretion is incomplete due to faulty 
breathmg or prolonged bedrest, secretion 
may be retained and may temporanly plug 
a bronchus Occlusion of small bronchi 
occurs more often under pathologic con- 
ditions In infection of the respiratory 
tract the secretion is mcreased and is fre- 
quently more viscous than normal The 
mucous membranes of bronchi and bron- 
chioles become swollen, the mucoahary 
defense mechamsm is impaired, the cough 
reflex may be depressed Moreover, if the 
air m the alveolar sacs beyond these occlu- 
sions has been resorbed or replaced by 
exudate, coughmg becomes meffective, 
because there is no air current to work as a 
flushmg factor High position or limited 
excursion of the diaphragm, pleuritic pam, 
sphnting of the chest, and reflex inhibition 
of respiration further decrease the rate and 
cleansmg effect of breathmg and coughmg 
Tuberculosis and other chrome infections 
may produce partial stenosis of small 
bronchi by infil tration of the bronchial 
wall, by granulomata, scarring, or kmkmg 
of bronchi All these factors lead more 
easily to retention of secretion m the 
dependent posterior and basal portions of 
the lung than m the upper ones, smee the 
lower portions are normally cleared of 
secretion by breathmg, coughmg and cfliary 
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Fig 7 Diagram to illustrate the dilating effect on the bronchioli of bronchial obstruction and multicentnc 
wllapse (From Robert Coope Diseases of the Chest, E &. S Livmgstone, Edinburgh, Williams & WiUans 
Baltimore) ’ 


action The upper portions of the lung as 
a whole, and of individual lobes and seg- 
ments, are drained chiefly by gravity, 
therefore, impairment of physiological 
functions does not usually interfere with 
the escape of secretion from these parts 
The sigmficance of these physiomechamcal 
factors becomes etndent if one compares, 
topographically, the ease or diflBcuIty m 
gettmg nd of bronchial secretion for various 
individual locahties m the lung with the 
frequency of bronchiectasis occurrmg there 
It is apparent that the self-cleansmg ca- 
paaty of the lung is disturbed by general or 
local impairment of ventilation resulting m 
retention of secretion and obstruction of 
small bronchi, so common with respiratory 
infections Atelectasis thereby develops 
m the areas served by these bronchi 

The way in which atelectasis is hkely 
to dilate bronchi is best understood if we 
regard it not so much as a mass of auless 
lung, as seen m the pathologic speamen, 
but rather conceive of it dynamically, as a 
group of lobules or a lung segment m the 
process of collapsmg because them am- 
supplying passages have been obstructed 
On a microscopic level, this is illustrated 
by schematic drawmgs by Coope (9) re- 
produced as Figure 7 

As the emptied alveolar sacs and smaller 
bronchi collapse, the affected portion of 
lung contracts m volume If the collaps- 
mg portion IS not larger than a lobar seg- 
ment, the adjacent aerated, resihent paren- 
chyma may expand suffiaently to occupy 
the lost space If the obstructed area is 


larger or comprises even a whole lung, the 
mediastmum, diaphragm, and chest wall, 
both mtercostal spaces and nbs wfll be 
pulled m by the contractmg lung All 
these spatial adjustments are readily seen 
roentgenologicaUy and make possible the 
diagnosis of atelectasis They also sig- 
nahze the mcreased tensile stress of the 
coUapsmg lung This elastic hypertension 
has been measured directly by the mtra- 
pleural pressure, which gives an accmate 
over-all picture of the elastic stretch of the 
mtrathoraac structures beyond them rest- 
mg condition In atelectasis, values of 
—70 to —75 mm Hg have been found as 
compared with the normal of —4 to —6 
mm These low pressure values indicate 
that the adjustment is not perfect, fur- 
thermore, they suggest that, because of the 
rigidity of the thoraac cage and other 
extrinsic mechamcal obstacles, the collaps- 
mg part of the lung cannot contract to its 
smallest size, leavmg intrmsic areas of 
mcreased tensile stress 

This mtrmsic stress is partially com- 
pensated by another process In post- 
operative massive collapse or obstruction of 
a mam bronchus by a foreign body, the 
lung does not fully coUapse to the smallest 
volume that its tissue can possibly occupy, 
as m pneumothorax t\Tule am is resorbed 
from the am sacs which are prevented from 
a full collapse by mechamcal stretch from 
outside, tissue flmd is poured mto them 
and the lung is drowned Therefore, m 
most mstances of obstrucbve atelectasis of 
larger sections, we are deahng ivith the 
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collapse on bronchi A and B represent two sheets of 
dough with punched out holes Allowed to diy, sheet 
A contracts concentrically and the holes m it become 
smaller (a) Prevented from shrinking by a rigid 
frame, sheet B retracts with consequent increase of the 
Size of the holes (b) (From Fleischner Am J 
Roentgenol 46 166-172, 1941) 

composite condition of atelectatic collapse 
and atelectatic engorgement 
If larger portions of the lung become 
atelectatic due to obstruction of their 
larger bronchi, and if this collapse occurs 
rapidly en bloc, then a containmg and pro- 
tective effect for the mcluded structures 
agamst overstretching is usually operative, 
similar to that in lobar pneumoma 
The situation changes if the obstructed 
area is prevented from suffiaent collapse 
by mechamcal obstacles outside or -withm 
it They are ngidity of the chest wall, 
mcludmg also a fixed mediastmum and 
diaphragm, lack of distensibihty of the 
adjacent pulmonary segments or lobes, due 
to pre-existent disease, pleural adhesions, 
which prevent shdmg of the collapsmg or 
adjacent adjustmg lobe along the chest 
wall , pre-existent disease, ^ e , fibrosis, in 
the obstructed area, providmg a ngid 
scaffolding in it Similar is the effect of 
insufficient outpourmg of atelectatic edema 
All these conditions are apt to cause locally 
increased elastic tension withm the ob- 
structed area subject to atelectatic col- 
lapse These conditions are illustrated by 
an experiment shown m Figure 8 


The locally operating stress is most 
marked if small collapsing areas are dis- 
semmated throughout the parenchyma, so 
distributed between bronchi as to cause 
mdividual mterbronchial segments of par- 
enchyma to shnnk This pull, transmitted 
locally and immediately to the adjacent 
bronchus from many sides, is often not 
readily compensated by expansion of an 
adjacent lobe, because of the over-all 
anchonng and normal ngidity of the 
affected lobe Since the pull of forced 
mspiration dilates bronchi imder normal 
conditions, these factors, making for lost 
distensibihty and markedly increased ten- 
sile stress, are apt to dilate the bronchi 
even more "While normally the dilating 
stress, cushioned by resihent parenchyma, 
alternates with relaxation dunng expua- 
tion, in these pathologic conditions of 
atelectasis the persistence of undimin- 
ished dilatmg stress has a cumulative 
effect m defomung the bronchi 

The pattern of the interplay of these 
known morphologic and mechamcal factors 
becomes still more mtncate through the 
addition of pathological changes impredict- 
able in their detailed arrangement and 
mechamcal consequences 

How are these theoretical deductions 
borne out by the objective pathologic 
findmgs^ A few histoncal landmarks may 
be mentioned In the classical first de- 
scnption of bronchiectasis m his TraiU, 
Laennec (1819) described atelectasis of the 
mterbronchial parenchyma “The inter- 
mediate substance of the lung is flabby, 
void of au, evidently compressed and, m 
short, resemblmg m every respect the 
same substance when compressed toward 
the spme by an effusion of serous or puru- 
lent flmd into the pleural cavity “ (Laen- 
nec knew about compression atelectasis, 
but the mechanism of obstructive atelecta- 
sis was not understood at that time ) As 
early as 1835 Reynaud (31) observed the oc- 
clusion of bronchial branches distal to bron- 
chiectasis For the first time it was con- 
ceived that block of some of the pulmonary 
tissue by obstruction of au-supplymg bron- 
chioles leads to a bronchial dilatation in the 
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bronchi of the next higher order Corri- 
gan (10) stated, in 183S, in Ins obsen'-ations 
on pulmonary cirrhosis that consolidation 
and contraction of the pulmonary tissue 
precede the distention of bronchi His 
descnption of arrhosis corresponds to 
what IS known today as chrome massive 
atelectasis Rokitansky (33), m 1842, 
also recogmzed the occlusion of bronchial 
branches penpheral to bronchiectasis He 
desenbed the collapse of the respiratory 
parenchyma, and emphasized that collapse, 
contraction, and ultimate obliteration of 
the surrounding pulmonary parenchyma 
constitute the primary lesion, while bron- 
chta,l distention is the ensumg secondary 
stage Heller (1885) connected bronchiec- 
tasis with fetal atelectasis in the newborn 
and m infancy (17) The obsen'-ation of 
the association of bronchiectasis and ate- 
lectasis has been made by pathologists agam 
and agam and this association can be seen 
every day These findmgs have been 
recorded but have been given httle consid- 
eration up to the last few years 

Four roentgen observations changed 
our conception of the pathology of bron- 
chiectasis 

(1) The wide occurrence of obstructive 
atelectasis has been clmically recogmzed, 
from postoperative massive collapse to seg- 
mental and plate atelectasis The diagno- 
sis of atelectasis is made roentgenologically 
m acute and chrome infection, in tuber- 
culosis with and without pneumothorax, 
m pleunsy, tumors, foreign-body aspira- 
tion, etc 

(2) The comcidence of atelectasis and 
bronchiectasis has been recogmzed Ans- 
pach (5), Andrus (4), Lander and David- 
son (23), and many others showed proof 
of the close temporal relation between the 
occurrence of atelectasis and the develop- 
ment of bronchiectasis demonstrated by 
bronchography 

(3) The occurrence of bronchiectasis 
m the course of respiratory infection or 
bronchial obstruction accompamed by ate- 
lectasis and the return to normal width of 
the bronchi after re-aeration of the atelec- 
tatic area have been observed by means of 


bronchography m many mstances (Ochs- 
ner, 27, Lander and Davidson, 23, Jen- 
mngs, 18, Wilson, 38, Fleischner, 14, 
Ogilvie, 28, Kay, 20) The potentially 
transient character of early bronchiectasis 
has become familiar particularly to pedia- 
tnaans, Altmann and Engel (2), McNeil, 
Maegregor, and Alexander (26), Raia (30), 
and others 

(4) In the normal bronchogram the oil 
penetrates as far as the smallest twigs of 
the bronchial tree — ^produemg the picture of 
the “leafy tree ’’ But with bronchiectasis 
the smaller branches, distal to the dilated 
bronchi, are never filled with oil W e have 
called this the “leafless tree ” It should 
be remembered that the oil, while fiowmg 
into the larger bronchi by gravity, is pulled 
mto the smaller bronchi by respiration 
Thus non-fiUmg of the penpheral branches 
indicates either obstruction or impaired 
ventilation of the parenchyma surroimdmg 
the dilated bronchus In bronchiectasis, 
the picture of the “leafless tree” is seen 
without exception 

Recent studies on early stages of bron- 
chiectasis m resected lobes have revealed 
pathologic findmgs confirmmg those clmi- 
cal-roentgenologic observations Atelec- 
tasis and, to a lesser degree, other changes 
have been found with great regulanty m 
the neighborhood of bronchiectasis Mal- 
lory (25) found atelectasis m 45 of 50 cases, 
m a few mstances alone but more often 
associated with pneumomtis, fibrosis, or 
emphysema In the remammg cases there 
was pneumomtis, fibrosis, or emphysema, 
either isolated or in various combinations 
In none of his cases was bronchiectasis 
an isolated findmg m an otherwise normal 
lung In 9 cases there was atelectasis or 
pneumomtis or a combmation of both, 
without fibrosis or other irreversible 
changes Thus, these morphologic find- 
ings are consistent with potenbal rever- 
sibihty of the bronchial defomuty As 
orgamzmg pneumomtis makes permanent 
the mechamcal disturbance created by 
acute pneumomc infiltration, similarly fi- 
brosis with shrinkage is analogous, in its 
mechamcal effect, to atelectasis, transform- 
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mg the reversible atelectatic collapse into 
a permanent cnpplmg condition 

Summarizing this discussion on traction 
from outside, it has been shown that loss of 
extensibility of the parenchyma, occurring 
with patches of pneumomc consolidation or 
emphysema, if smtably distnbuted, causes 
an increased external dilating pull upon the 
bronchi by the loss of the normally well 
balanced cushionmg effect of the resilient 
parenchyma In atelectasis and fibrosis 
with shrmkage, an outward contractile 
strain is added to the ngidity, thus aug- 
mentmg the pathologic traction upon the 
bronchial wall Impairment of normal 
ventilatory expansion and collapse are the 
basic mechamcal disturbances, common to 
all those conditions In the early stages 
of this disturbance, the dilatmg conditions 
are reversible and with theu disappearance 
the dilated bronchi may return to their 
normal condition This conception is m 
good agreement with roentgenologic ob- 
servations and pathologic-anatomical find- 
mgs The apparent variety of the mor- 
phologic findmgs, atelectasis, pneumomtis, 
emphysema, or fibrosis, should not blur 
the uniform basic pattern It is theu 
influence on the ventilatory play that 
makes them dilate the bronchi Further- 
more, this conception of the causation of 
bronchial dilatation explains most, if not 
all, cluneal and morphological features of 
bronchiectasis (Fleischner, 13) 

The knowledge of causation, present 
condition, and presumptive future devel- 
opment of a disease is a prereqmsite to 
mteUigent treatment In hopelessly ad- 
vanced cases of bronchiectasis, or rather 
extensive suppurative pulmonary disease, 
the only ones accessible to climcal diagno- 
sis m former years, conservative treatment 
was discouragmg By lobectomy the dis- 
eased portion of the lung is removed 
The remainmg lobes or segments not only 
expand to fill the chest, thus accomphshmg 
a good morphologic-mechamcal adjust- 
ment, but they also mamtam, m cases free 
of postoperative comphcations, theu func- 
tion of ventilation and oxygenation to a 
high degree, as demonstrated by Kay, 


Mead, and Hughes (20) by pre- and post- 
operative bronchospuoraetry However, 
Mexander (1) states that only half of all 
patients with bronchiectasis are suitable for 
operation, and accordmg to Badger (6), 
who mcludes those ivith residual disease 
after operation, it appears that about two- 
thuds of all cases, with or without surgery, 
requue medical supemsion 

Medical treatment is palliative m so far 
as it cannot restore to normal the cnppled 
bronchi and damaged lung Its aim is to 
combat the chrome recurrent infection of 
the bronchi and to prevent further mvolve- 
ment of the adajeent pulmonary paren- 
chyma With better imderstandmg of the 
pathology of bronchiectasis, the advent of 
chemotherapy, and the recognition of less 
advanced cases, planned conservative treat- 
ment IS recordmg successes not antiapated 
only a few years ago These conservative 
measures, accordmg to the expenence of 
Alexander (1), Barach e/ al (7), Segal el al 
(34), Bobrowitz ei al (8), and Badger (6), 
are effective mechamcal dramage, le , de- 
pendent vertical postural dramage, occa- 
sionally supported by bronchoscopic drain- 
age, thmnmg of stagnant secretions by 
expectorants, exerases m breathmg and 
coughing, use of bronchoddators, such as 
adrenahn or ammophylhne, and of mucosal 
vasoconstrictors hke neo-synephrme, com- 
batmgof infection by chemotherapy, treat- 
ment of infection of nasal smuses and 
mouth , measures to improve general health 
The true aim of treatmg bronchiectatic 
disease, however, is prevention of the 
cnpplmg defoimity of the bronchi In- 
fection generally precedes the develop- 
ment of bronchiectasis, atelectasis, so 
common m pulmonary mfection, particu- 
larly m children, is the immediate me- 
chamcal factor causing bronchial dilatation 
Lobar and lobular atelectasis lay the foun- 
dation for the development of bronchial 
dilatation (Badger, 6) Therefore, infec- 
tion must be combated and residual atelec- 
tatic areas must be reventilated after 
any respuatory mfection, espeaaUy m 
childhood Roentgenologic evidence of 
persistent atelectasis even m small areas 
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should encourage the use of every measure, 
mcluding bronchoscopic aspiration, to pre- 
vent the condition from becoimng chrome 

The more effective present-day treat- 
ment of respiratory infection and the rarer 
occurrence of pulmonary and pleural com- 
phcations, the earlier recognition of such 
comphcations, as well as the prompt re- 
moval of aspirated foreign bodies and of 
bronchial tumors, ivill by themselves mark- 
edly reduce the occurrence of permanent 
gross bronchial deformity Furthermore, 
it may be anticipated that the recurrent 
infections may be successfully prevented 
or controlled by conservative means 
There is no doubt, however, that severe 
chrome suppurative disease due to exten- 
sive bronchopulmonary damage will re- 
quire surgical removal of the involved 
parts, though the number of these instances 
may become much smaller in the future 

CONCLUSION AND SUMMARY 

Roentgenology has proved the frequent 
occurrence of bronchiectasis, formerly re- 
garded a rare condition, and has enabled 
early diagnosis It has encouraged and 
helped to make successful the surgical 
attack In every individual case, the 
diagnosis is established by, and the mdica- 
tion for surgery is partially based on, the 
detailed roentgenologic findmgs 

Beyond this diagnostic service, roent- 
genology has been mstrumental m chang- 
mg our concept of the pathology of bron- 
chiectasis By recogmtion of the early 
stages by means of bronchography, and 
observation of the development of the 
disease over many years, the relation be- 
tween early respiratory mfection and bron- 
chiectasis has come to be better imder- 
stood The importance of obstructive 
atelectasis and related conditions of local- 
ized impaired ventilation, as mechamcal 
forces operative m the dilatation of bron- 
chi, has been recognized Every broncho- 
gram illustrates this fact by reveahng non- 
filhng of the branches distal to the dilated 
bronchus, the so-called “leafless tree ” 
Return of dilated bronchi to normal width 
m early cases has been' observed with sub- 


sidence of the parench)matous changes 
which caused the mechamcal disturbance 
These observations, supported by the 
pathologist's finding that the destruction 
of bronchial structures is not adequate m 
most cases to account for the bronchial 
dilatation, have disproved the generally 
accepted theory that such destructive 
changes are a prereqmsite or first step m 
the chlatation of bronchi 

Much confusion has been caused in the 
past by considenng as bronchiectasis all 
t)q)es of suppurative cavities Many of 
them are bronchopulmonary abscesses, 
not true bronchiectases, though chnicaUy 
they may simulate mveterate bronchiec- 
tasis 

It IS to be hoped that therapeutic mdica- 
tions, treatment, and especially prophy- 
laxis of bronchiectatic disease may be aided 
by better imderstandmg of its pathogene- 
sis 

330 Brookline Ave 
Boston 15 Mass 

REFERENCES 

1 Alexander, J Roles of Medicine and Surgery 
in the Management of Bronchiectasis Ann Int Med 
21 665-579, 1944 

2 Altmann, a , AND Engel, S In Handbuch der 
Rdntgendiagnostik und -therapie im Kindesalter 
lilted by St Engel and Schall Leipzig, Georg Thieme, 
1933 

3 Andral, G a Treatise on Pathological Anat- 
omy Translated by R Townsend and W West 
New York, S Wood & Son, 1832 

4 Andrus, P M Bronchiectasis Analysis of 
Its Causes Am Rev Tuberc 36 46-81, 1937 

6 Anspach, W E Bronchiectasis, Collapsed 
Lung, and the Triangular Basal Shadow m the Roent- 
genogram, and Their Interrelationship Am J Roent- 
genol 41 173-182 1939 

6 Badger, T L Bronchiectasis Treatment and 

Prevention New England J Med 237 937-941, 

Dec 18, 1947 

7 Barach, a L et al Inhalation of Penicillin 
Aerosol in Patients with Bronchial Asthma, Chronic 
Bronchitis, Bronchiectasis, and Lung Abscess Pre- 
liminary Report Ann Int Med 22 485-509, 1946 

8 Bobrowttz, I D , Edlin J S , Bassin, S , and 
W ooLLEi , J Pemcilhn m Treatment of Bronchiectasis 
Prelimmary Report New England J Med 234 141- 
147 Jan 31, 1946 

9 CoopE, R Diseases of the Chest Baltimore 
Williams &. Wdkins Co , 2nd cd , 1948 

10 Corrigan, D J On Cirrhosis of the Lung 
Dublin J M Sc 13 266-288, 1838 

11 Erb I H Pathology of Bronchiectasis Arch 
Path 15 356-386 1933 

12 Fleischner F G Bronchiectasis und Ate- 
lectasis VOen Arch f inn Med 30 19, 1937 

13 Fleischner, F G Pathogenesis of Bronchiec- 
tasis Am Rev Tuberc 42 297-314, 1940 

14 Fleischner, F G Reversible Bronchiectasis 
Am J Roentgenol 46 166-172, 1941 



832 


Feldc G Fleischner 


December 1949 


15 Gairdner, W T On the Pathological States 
of the Lung Connected wth Bronchitis and Bronchial 
Obstruction Monthly J M Sc , London &. Edinburgh 
13 238, 1851 

16 Gladnikoff, H Genesis of Bronchiectasis 
An Unappreciated Broncho-Dilating Force Acta 
med Scandmav 126 411-427, 1946 

17 Heller, A Die SchicLsalc atelektatischer 
Lungenabschnitte Deutsches f klin Med 36 189- 
196, 188^85 

18 Jennings, G H Re expansion of the Ate- 
lectatic Lower Lobe and Disappearance of Bronchiec- 
tasis Brit M J 2 963-965, 1937 

19 Kax, E B Bronchiectasis Folloinng Atypical 
Pneumonia Arch Int Med 75 89-104, 1945 

20 Kax, E B , Meade, R H , Jr , and Hughes, 
F A , Jr Surgical Treatment of Bronchiectasis 
Ann Int Med 26 1-12, 1947 

21 Kornblum, K a Plea for the Prevention of 

Bronchiectasis Am J Roentgenol 51 292—313, 

1944 

22 Laennec, a Treatise on the Diseases of the 
Chest Translated by John Forbes Philadelphia, J 
Webster, 1823 

23 Lander, FPL, and Davidson M Aetiol- 
ogy of Bronchiectasis Brit J Radiol 11 65-89, 

1938 

24 Lisa J R , and Rosenblatt, M B Bron- 
chiectasis Pathogenesis, Pathology, and Treatment 
New York, Oxford University Press 1943 

25 Mallory, T B Pathogenesis of Bronchiec- 
tasis Nev England J Med 237 795-798 Nov 27 
1947 

26 McNeil, C , Macgregor, A R , and Alex- 
ander, W A Studies of Pneumonia in Childhood 
Bronchiectasis and Fibrosis of the Lung Arch Dis 
Childhood 4 179-189, 1929 


27 OcHSNER, A Unappreciated Cause of Chronic 
Bronchitis J A M A 93 188-190, July 20. 1929 

28 Ogilvie, a G The Natural History of Bron- 
chiectasis Clinical, Roentgenologic and Pathologic 
Study Arch Int Med 68 395-405, 1941 

29 Perrx, K M a, and King, D S Bron- 
chiectasis Study of Prognosis Based on Follow-Up of 
400 Patients Am Rev Tuberc 41 531-548, 1940 

30 Raia, a Bronchiectasis in Children, with 
Special Reference to Prevention and Early Diagnosis 
Am J Dis Child 56 852-882, 1938 

31 Rcynaud Mem Acad roy ra6d de Pans 4 
1835 

32 Robinson, W L A Study of Bronchiectasis 
in Fifty Lobectomy Cases Am J Path 15 638, 
1930 

33 VON Rokitanskx, C Handbuch der patho 
logischen Anatomic Wien, Braumuller &. Seidel 1842, 
Vol 3 

34 Segal, M S , Levinson L , and Miller, D 
Pemcillm Inhalation Therapy in Respiratory Infec- 
tions JAMA 134 762-770 1947 

35 SiCARD, J A , AND Forestier, j Methode 
g6nerdle d ’exploration radiologique par I’huile iod6e 
Bull et m6m Soc m6d d Hop de Pans 46 463-469, 
March 17. 1922 

36 Tann-enberg, J and Pinner, M Atelectasis 
and Bronchiectasis J Thoracic Surg 11 571-616, 
1942 

37 ViRCHOAV, R Bilduug von H6hlen in der Lunge 
A'^erhandl d phys med Gesellsch , Wurzburg 2 24, 
1852 

38 Wilson, R Tuberculous Atelectatic Bronchiec- 
tasis J Pediat 14 368-371, 1939 

39 Di Ribnzo, S Bronchial Dynamism Radi- 
ology 53 168-184,1949 Also Radiologic Exploration 
of the Bronchus, Springfield, Charles C Thomas, 1949 


SUMARIO 

Patogenia de la Bronqmectasia Aporte Roentgenoldgico 


La roentgenologla ha demostrado la fre- 
cuenaa de la bronqmectasia y penmtido 
el diagndstico temprano Tambi^n ha alen- 
tado el ataque quirfirgico y ayudado a su 
exito En cada caso, se establece el diagnds- 
tico por, y se basa paraalmente la indica- 
ci6n qmrfirgicaen, los haUazgosradioldgicos 
Aparte de ese serviao diagndstico, la 
roentgenologla ha contnbuido a modificar 
nuestro concepto de la patologla de la 
bronqmectasia Mediante el reconocinuen- 
to de las etapas tempranas por medio de 
la broncografia y la observaadn del desen- 
volvimiento de la dolenaa durante muchos 
afios, se ha ido comprendiendo mejor la 
relacidn que existe entre la infeccidn tem- 
prana del aparato respiratono y la bron- 
qmectasia Se ha reconocido igualmente 
la importanaa de la atelectasia obstructora 
y de los estados afines de hipoventilacidn 
locahzada, como factores meedmeos que 


intervienen en la dilatacidn de los bron- 
qmos Todos los broncogramas asi lo de- 
muestran al revelar la falta de henchinuento 
de las ramas distales al bronqmo dilatado, o 
sea el llamado “drbol deshojado ” En 
casos tempranos, se ha observado retomo 
de los bronqmos dilatados a su ancho nor- 
mal al ceder las alteraaones parenqmma- 
tosas que ocasionaron el trastomo me- 
edmeo Estas observaaones, apoyadaspor 
los haUazgos del patdlogo de que la des- 
trucadn de los tejidos bronqmales no 
basta, en la mayor parte de los casos, para 
exphear la dilatacidn bronqmal, han refu- 
tado la teoria aceptada generalmente de 
que dichas alteraaones destructoras cons- 
tituyen un prerreqmsito o pnmer tiempo 
en la dilatacidn de los bronqmos 

En el pasado ha motivado mucha confu- 
si6n la aceptaabn, como bronqmectasia, de 
toda clase de cavid^des supurantes, cuando 
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niuchas dc cllas son abscesos bi'u o 
pulmonarcs y no vcrdadcra bronquiei.t i i , 
aunquc cKnicainente piieden snnular bmu 
quicctasia arraigada 

DISCI 

LeRoy Sante, M D (St louis, Mo) The 
patliogcncsis of broncliicctasis is a subject to which 
mani people ha\c gnen niucli tliought volumes 
have been vvntteii on it Dr riciscliner’s presenta- 
tion seems to me a ver^ worth-while contnbution 
own impression of tlie pathogenesis of bron- 
chiectasis runs about like tins, and I don’t tliink that 
it vanes a great deal from Dr Fleisclmcr’s 

First, tile site of tlie pnmar} involvement is in the 
smaller brondiial brandies, tlie subdivisions bej'ond 
the point where cartilaginous nngs supjjort tlie 
bronchial tree, where tlie brondiiole must depend 
upon its muscular support for maintenance of the 
structure. 

Second, tlicre must be associated infection, vvluch 
affects first the bronchial mucosa 

Third, tlie infection must perforate the brondiial 
mucosa, causing stnpping of the adjacent mucosal 
layer and infiltrating into tlie penbronchial muscu- 
lar tissue, cutting it into segments and rendenng 
proper function as a supportive raechamsm im- 
possible Stripping up of the mucosa likewise cuts 
the nerve supply and abolishes the cough reflex to 
this area 

' Dr Fleischner’s paper was presented as a part of a 
Symposium, the other contnbutions to which appear in 
Radiology for October 1948 Some discussion of it is 
mduded there (Vol 61, p 496) 


ii poici*-^ qut la mfcjor .omprensidn de la 
,1 iDt* ’111 i\Lide en las nidicaoones tera- 
1 Mi'u 1 , tl tralaraierito v en particular la 
] lofii >\is dc la atetadn luouqiuectatica 

Fovrlh, witli loss of both tone and the cough re- 
fit v dilataUon inevitabl> follows Violent cough 
will out natural support of the bronchial wall results 
in further dilatation This takes awav all suppor- 
tive framework from tlie area of the bronchus , the 
patient coughs and there is no protection against the 
increased mterpulmonary pressure thus produced, 
so that the involved portion of the lung, m place of 
narrowing down and holding tight, can do nothing 
but dilate repeatedly with every cough, thus aggra- 
vating the situation Later on, the process becomes 
chronic, re-estabhshment of the epithdium of the 
cavity occurs without any restoration of the other 
destroyed functions 

Fifth, permanent occlusion of the finer lung struc- 
tures distal to this pomt results m atelectasis and 
localized fibrosis Tbe penpheral fidds on either 
side, which are xmaffected, show compensatory em- 
physema, which comes m and fills that area beyond 
the club shaped alveolar dilatation, so that the club- 
shaped structures appear m the region where the 
finer bronchial divisions end, and not in the par- 
enchymal lesions , it IS not a dilatation all the way 
down the line, not a dilatation down to the alv^eoh, 
it IS the bronchial branch that is affected, and be- 
yond that atelectasis and fibrosis occur, with sub- 
sequent emphysema to either side 

To my notion, that is the method by which the 
picture which we see is derived 





Roentgen Findings in Sickle-Cell Anemia' 

DAVID S CARROLL, M D , and JOHN W EVANS, RD 
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S ICKLE-CELL ANEMIA, which IS inhcntcd 

as a dominant mendelian charactenstic, 
IS found almost exclusively in Negroes, and 
is the most common primary blood dyscra- 
sia in Negro hospital patients The sickle- 
cell trait, or the constitutional tendency of 
the bone marrow to produce elongated, 
semilimar erythrocytes, is found in 7 5 per 
cent of the Negro race This trait becomes 
of significance, however, only when the 
number of abnormal eiythrocytes is great 
enough to cause chmcal symptoms It has 
been estimated that the ratio of sickle-cell 
anenua to sickle-ceU trait is 1 to 40 

PATHOLOGY 

The fundamental pathology of sickle- 
cell anemia is blood stasis, with congestion 
and thromboses It is presumed that the 
elongation of the erythrocytes makes then- 
passage through capiUanes difficult, thus 
causmg stagnation of blood Widespread 
and severe blood stasis may occur, these 
episodes bemg reflected m the chmcal 
course as cnses The elongated erythro- 
cytes are treated as abnormal cells and 
destroyed by the body, resultmg m the 
production of an hemolytic anemia of vary- 
mg seventy. 

The general pathology of sickle-ceU 
anemia is well illustrated by the changes 
which occur m the spleen In the early 
stages, changes are referable to orgamc 
congestion with elongated red cells and the 
lysis of these cells by the reticulo-endothe- 
hal system Durmg acute exacerbations 
the spleen is enlarged and purphsh-red in 
color The trabeculae and malpighian 
foUicles are not prominent, but the par- 
enchyma IS dark red and velvety Pen- 
vascular hemorrhages are common Later 
there is progressive organization of these 


hemorrhages and of the multiple areas of 
infarction With contraction of the newly 
formed fibrous tissue, the spleen becomes 
smaller and harder and qmte nodular 
E\ entually it shnnks to an atrophic nodule 
weighing only a few grams 

The changes m the bone are just as re- 
markable as those in the spleen Conges- 
tion of the bone marrow occurs early, and 
areas of hemorrhage are common As the 
anemia progresses, the bone marrow be- 
comes very'- hyperplastic This hyperplas- 
tic marrow is not confined to the medul- 
lary cavity but extends into the haversian 
canals as well, givmg the bone a honey- 
combed appearance Later, as the result 
of congestion and thrombosis, necrosis, 
hyahmzation, fibrosis, abnormal calcifica- 
tion, and new bone formation occur The 
bones -with their hyqierplastic marrow 
have considerably less structural strength 
than normally, mth the result that com- 
pression deformities appear, such as bi- 
concave deformity of the vertebrae and 
coxa plana 

Any of the organs of the body may be 
mvolved in sickle-cell anemia, the changes 
being congestion, thrombosis, and replace- 
ment fibrosis 

SYMPTOMATOLOGY 

The basis for this report is a senes of 49 
cases of active sickle-ceU anenua m which 
radiographic studies were made in the Um- 
versity of Tennessee Department of Radi- 
ology Of the 49 patients, 31 were male 
and 18 female, all were Negroes It is 
mteresting to note that the greater per- 
centage of cases occurred before the age of 
thirty, the inadence m each of the first three 
decades bemg about the same The figiues 
are as follows 


Umversity of Tennessee CoUege of Medicme, Memphis, Tenn Pre- 
Meetmg of the Radiological Society of North Amenca San Francisco Calif , 
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0-5 3 cars 

7 cases 

6-10 years 

7 cases 

11-15 j'cars 

10 cases 

16-20 3 ears 

7 cases 

21-25 3 cars 

8 cases 

26-30 years 

S cases 

31-35 3 cars 

1 case 

36-40 3 cars 

1 case 

41-50 3 ears 

0 

51-55 3 'ears 

2 cases 


The symptomatology of sickle-cell ane- 
mia IS extremely vaned The most com- 
mon course is one of repeated attacks of 
bone and joint pain, fever, and leukocy- 
tosis Since the heart is usually enlarged 
and since cardiac murmurs are usually 
present, the disease simulates rheumatic 
heart disease to a remarkable degree 
Another symptom which may cause diffi- 
culty in differential diagnosis is abdominal 
pain This, with the associated findmgs of 
fever and leukocytosis, may suggest ap- 
pendiatis, ruptured peptic ulcer, chole- 
hthiasis, or unnary calculus Other cases 
may present the history and findmgs of 
congestive heart failure The central ner- 
vous system may be involved, and m such 
cases headache, paresis, paralysis, or con- 
vulsions may be the chief complamt In 
children the disease not infrequently mas- 
querades as osteomyelitis The pam may 
be limited to one bone, and in the presence 
of fever and leukocytosis the differential 
diagnosis may be very difficult In stdl 
other patients, chrome leg ulcers may be 
the chief symptom We have seen many 
patients m whom backache was extremely 
severe 

The various symptoms and signs found 
in our senes of cases were as follows 


Pam m bones and jomts 

34 cases 

Fever 

31 cases 

Jaundice 

19 cases 

Abdormnal pain 

16 cases 

Backache 

12 cases 

Leg ulcer? 

11 cases 

Cardiac msuffiaency 

11 cases 

Headache 

11 cases 

Convulsions 

4 cases 

Paresis or paralysis 

2 cases 

The seventy of the anenua 
ferent cases was 

m the dif- 



Fig 1 Thirming of cortex and prominent trabeculation 
in sickle-cell anemia. 


Below 1,000,000 1 case 

1.000. 000 to 1,500,000 5 cases 

1.500.000 to 2,000,000 8 cases 

2.000. 000 to 2,500,000 13 cases 

2.500.000 to 3,000,000 7 cases 

3.000. 000 to 3,500,000 9 cases 

3.500.000 to 4,000,000 6 cases 


ROENTGEN FINDINGS 

Changes occurrmg in the bofies of the 
extremities have received more attention m 
the past than any of the other roentgen 
manifestations In children, the long 
bones may show tvidenmg of the medullary 
cavity, thmmng of the cortex, increase m 
calcium content, and prominent trabecu- 
Iation(Fig 1) 

Penosteal elevation was found m 3 
cases The first case (Fig 2) was that of a 
seven -3 ear-old child whose complaints were 
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fever and penodic attacks of bone and 
joint pain The second patient (Fig 3), 
aged three years, complained of pam in the 
left arm and leg and fever of four days dur- 
ation X-ray studies revealed periosteal 
elevation mvolving the left humerus, tibia, 
and fibula The child was moderately 
anermc, with a red blood count of 2,490,000, 
and the sickhng preparation was markedl)’- 
positive The changes described were at- 


contour, due to penosteal elevation, and a 
few small areas of bone destruction were 
noted Laboratory studies showed a mild 
anemia and marked sickhng of the erythro- 
cytes With no therapy, the swelling and 
pam disappeared in about a week, and 
recheck \-rays at the end of a month were 
negative 

In late childhood and in adults, the bone 
involvement may change in some regions 



Fig 2 Penosteal elevation in sickle-cell anemia m a child of seven 
Fig 3 Penosteal elevation m sickle-cell anemia m a three-year-old child 


tnbuted to sickle-ceU anenua and there 
was complete recovery from the cnsis m 
about ten days An mterestmg and un- 
usual manifestation was seen m a nme- 
month-old boy who was admitted with a 
fever of 102° and painful swelhng of the 
left hand and foot On x-ray examma- 
tion, the right first metacarpal, the left 
first, second, fourth, and fifth metacarpals, 
and the left third and fourth metatarsals 
were found to be involved iFig 4) The 
involved bones were qmte rectangular m 


from marrow hyperplasia and congestion 
to thrombosis and its subsequent fibrous 
tissue replacement In such cases, one 
may find sclerosis and cortical thickenmg 
at the expense of the medullary cavity 
This may occur m any bone, but is more 
common in the tibia and fibula, particularly 
in the presence of chrome leg ulcer Some 
of the bones may show patchy irregulanties 
in density and alteration m the pattern of 
bone architecture (Fig 5) One patient, 
a thirty-five-year-old colored male, who 
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Fig 7 Osteoporosis and accentuated diploe 


complained of pam and limitation of 
motion of the left hip smce childhood, 
showed considerable fragmentation and 
marked sclerosis of the head of the femur, 
an appearance not unlike an early Charcot 
]omt The changes in this case were ap- 
parently due to thrombosis with aseptic 
necrosis, due to sickle-cell anenua (Fig 6) 
Although one nught expect deforrmties 


to result, smce the bones are so much softer 
than normal, we have seen only two cases 
with rrnld deformity as a result of loss of 
structural strength in the long bones 
Both of these cases showed some flattemng 
of the femoral heads and shortening of the 
femoral necks, with mild coxa plana 

The skull may show very mterestmg 
roentgen findmgs in cases of sickle-cell 
anemia The most usual of these is 
osteoporosis, mth accentuation and widen- 
mg of the diploic spaces (Fig 7) The 
second most common findmg is thickemng 
of the calvarium (Fig 8) This may occur 
m any region but is most frequent m the 
frontal area A pomt to be noted is that 
changes m the skuU are symmetncal, m- 
vohnng both sides to an equal degree Per- 
pendicular stnations, contrary to popular 
behef, are not common, they were foimd 
m onl}’^ 4 of our cases (Fig 9) T\Tien 
present, however, they present a very 
dramatic appearance, the stnations radi- 
atmg outwards from the inner table, with 
a rather mdistmct outer table 

If the vertebrae are removed at autopsy 
and sectioned, they can be cut with ease, 
due to the low calcium content The cut 
section IS very fnable and dark purphsh- 



Fig 8 Thickemng of the calvm^um in sickle-cell anemia 
Fig 9 Thickening of the calvarium and vertical stnations 
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Fig 10 Biconcave deformity of vertebrae 

Fig 11 Biconcave deformity of vertebrae and considerable destruction of the bodies of the 9th 
and 10th thoracic vertebrae, a rare finding in sicUe-cell anemia 



Fig 12 Cardiac enlargement, osteoporosis and accentuated trabeculae in the nbs 
Fig 13 Pulmonary edema in a six year-old colored boy with sickle-cell anemia 
Fig 14 Pulmonary edema with sickle-cell anemia in a patient aged mneteen years (autopsy confirmation) 


red m color because of the hyperplastic 
marrow and congestion X-ray studies of 
the spine and pelvis may present a very 
remarkable appearance, and we have found 
such studies to be most important in mak- 
mg a diagnosis of the disease by x-ray 
The most common findmg is osteoporosis 


and accentuation of the trabecular mark- 
ings 

The hyperplastic marrow and loss of 
calaum m the vertebrae lead to decrease 
m the height of the vertebral bodies, 
which become flatter and somewhat wider 
than normal The mtervertebral spaces 
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Fig 15 Case I Biconcave deformity of vertebral 
bodies, with deformity of the femoral necks 


are widened and bulge into the adjacent 
bone surfaces, giving the vertebral bodies 
a biconcave deformity (Fig 10) True 
vertebral collapse was found in only one 
case It has never before been reported in 
the hterature The patient was an eleven- 
year-old child m whom the diagnosis of 
sidde-cell anemia had not been suspected 
chmcally prior to x-ray exammation De- 
struction of the bodies of the 9th and 10th 
thoracic vertebrae with collapse was found 
(Fig 11) Smce there were many changes 
attributable to sickle-cell anerma, mclud- 
ing marked biconcavity of the other verte- 
brae, and since the tubercuhn test was 
negative, it was assumed that the collapse 
was due to sickle-ceU disease The case.is 
reported m detail later m this paper 
(Case II) 

Cardiac enlargement is one of the most 
constant observations in cases of sidde- 
ceU anemia, but the degree of enlargement 
vanes considerably The cardiac contour 
IS most frequently globular, with enlarge- 
ment of both nght and left sides The 
pulmonary conus may be more prominent 
than normal in some cases Unlike other 


forms of anemia, sickle-cell anemia is ex- 
tremely chrome, tlie patient frequently 
having a red blood count below' 3,000,000 
for many years The heart changes may 
well represent an extreme adjustment of 
the cardiovascular system to anemia, al- 
though blood stasis and thrombosis must 
also play a rdle (Fig 12) 

The ribs, like the rest of the skeleton, 
may show changes due to sickle-cell ane- 
mia The findings usually consist of osteo- 
porosis and accentuated trabecular mark- 
ings Bone sclerosis is uncommon m the 
nbs, and w'as found in only one case in our 
senes 

A few cases of sickle-cell anerma ivith 
associated heart failure have had mild 
pulmonary congestion Two patients had 
associated pulmonary' tuberculosis In 
two instances acute pulmonary edema has 
been found as a comphcation of a sickle- 
cell cnsis One of these cases was that of 
a six-year-old colored boy whose com- 
plaints were bone and joint pam, fever, 
and dyspnea The red cell count was 
2,000,000, hemoglobin 6 gm , white cell 
count 23,100 The heart w'as moderately 
enlarged, and pulmonary edema was found, 
with small areas of increased density in 
both central lung zones, fading out toward 
the periphery (Fig 13) These pulmonary 
findmgs cleared up in a few days The 
other case of pulmonary edema was in a 
patient, mneteen years of age, who had 
been m perfect health until four days prior 
to adrmssion His complamts were cough, 
mild dyspnea, and rmld substemal pain, 
but no fever A chest roentgenogram 
showed innumerable poorly outhned con- 
fluent areas of increased density scattered 
throughout both lung fields (Fig 14) 
These areas cleared up completely m three 
days The patient remamed well, how- 
ever, only about two weeks and was again 
admitted to the hospital, this time m coma 
Relatives stated that he had been short of 
breath for a few hours before losmg con- 
saousness A roentgenogram of the chest 
revealed massive bilateral pulmonary 
edema At autopsy massive pulmonary 
hemorrhage and edema were found, the 
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alveolar spaces being filled \vith fluid and 
innumerable sickled red cells 

DISCUSSION 

Although roentgenologic findings are 
spectacular in a few cases of sickle-cell 
anemia, they are absent in others, and 
tliere is a marked vanation in their sever- 
ity In 17 of the 37 cases in which x-ray 
examinations of the long bones were made, 
the findings were perfectly normal There 


— mild m 12, moderate in 10, and severe 
in 5 

There is very poor correlation between 
the presence or seventy of roentgenologic 
findings and the seventy or duration of the 
anenua We have seen patients with a 
long-standing severe anenua and with 
marked chmeal symptoms who have had 
no endence of disease on x-ray examma- 
tion On the other hand, there have been 
cases with few symptoms and only nuld 



Fig 16 Case II Osteoporosis and prominent trabeculae involving the pelvic 
bones and flattemng of the 6th lumbar body 


were mild changes in 7 cases and moderate 
changes m 8 The findmgs were spectacu- 
lar in only 5 cases The skull was thicker 
than normal in 15 of the 40 cases exam- 
med, but the thickemng was severe in only 
4 instances Roentgenograms of the spme 
were obtamed on 39 patients, and although 
28 showed osteoporosis and mcreased 
trabeculation, only 17 showed biconcave 
deformity of the vertebrae The bicon- 
cavity was severe m only 7 cases Of 39 
cases in which chest films were obtamed, 
cardiac enlargement was found in 27 cases 


anemia but with spectacular roentgen 
changes One cannot predict from the 
seventy of the disease or from the duration 
of symptoms just what the roentgenologic 
findmgs wiU be In spite of the great 
vanation of the pathologic process, it is 
possible to make a tentative diagnosis of 
sickle-cell anemia by x-ray examination m 
some cases in which the diagnosis has not 
been suspected climcally The following 
two cases illustrate our reasons for behevmg 
that the roentgenologic diagnosis of sickle- ^ 
cell anemia is feasible and practical 
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Fig 15 Case I Biconcave deforraitj of \ertebral 
bodies, mth deformity of the femoral necks 


are widened and bulge into the adjacent 
bone surfaces, ginng the vertebral bodies 
a biconcave deformity (Fig 10) True 
vertebral collapse was found m only one 
case It has never before been reported in 
the hteratiu-e The patient was an eleven- 
year-old child m whom the diagnosis of 
sickle-cell anenua had not been suspected 
chmcaUy prior to x-ra)^ exammation De- 
struction of the bodies of the 9th and 10th 
thoracic vertebrae with collapse was found 
(Fig 11) Smce there were many changes 
attributable to sickle-cell anenua, mclud- 
mg marked biconcavity of the other verte- 
brae, and since the tubercuhn test was 
negative, it was assumed that the collapse 
was due to sickle-cell disease The case, is 
reported m detail later in this paper 
(Case II) 

Cardiac enlargement is one of the most 
constant observations m cases of sickle- 
cell anemia, but the degree of enlargement 
vanes considerably The cardiac contour 
is most frequently globular, with enlarge- 
ment of both nght and left sides The 
pulmonary conus may be more prormnent 
than normal m some cases Unhke other 


forms of anemia, sickle-cell anemia is ex- 
tremely chrome, the patient frequently 
haxung a red blood count below 3,000,000 
for many years The heart changes may 
well represent an extreme adjustment of 
the cardiovascular system to anemia, al- 
though blood stasis and thrombosis must 
also play a r6Ie (Fig 12) 

The ribs, like tlie rest of the skeleton, 
may show' changes due to sickle-ceU ane- 
mia The findings usually consist of osteo- 
porosis and accentuated trabecular mark- 
mgs Bone sclerosis is uncommon in the 
nbs, and was found in only one case m our 
series 

A few cases of sickle-cell anenua with 
associated heart failure have had mild 
pulmonary congestion Two patients had 
associated pulmonarj' tuberculosis In 
two instances acute pulmonary edema has 
been foimd as a comphcation of a sickle- 
ceU crisis One of these cases was that of 
a six-year-old colored boy whose com- 
plamts were bone and joint pain, fever, 
and dyspnea The red cell count was 
2,000,000, hemoglobin 6 gm , white cell 
count 23,100 The heart was moderately 
enlarged, and pulmonary edema was found, 
with small areas of increased density m 
both central lung zones, fading out toward 
the periphery (Fig 13) These pulmonary 
findings cleared up in a few days The 
other case of pulmonary edema was m a 
patient, mneteen years of age, who had 
been in perfect health until four days pnor 
to admission His complamts were cough, 
mild dyspnea, and mild substemal pain, 
but no fever A chest roentgenogram 
showed innumerable poorly outhned con- 
fluent areas of increased density scattered 
throughout both lung fields (Fig 14) 
These areas cleared up completely m three 
days The patient remamed weU, how- 
ever, only about two weeks and was agam 
adnutted to the hospital, this time m coma 
Relatives stated that he had been short of 
breath for a few hours before losmg con- 
sciousness A roentgenogram of the chest 
revealed massive bilateral pulmonary 
edema At autopsy massive pulmonary 
hemorrhage and edema were found, the 
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Imve been due to old pulmonarj' Uiromboses A 
radiologic diagnosis of sickle cell anemia was made 

Hematological studies Mere then earned out and 
sickle cell disease Mith an anemia of 3,200,000 red 
blood cells Mas found The neurological findings 
•could well ha^ c been due to sickle cell Uiromboses m 
the central nen ous system The final diagnosis M’as 
sickle cell anemia 

CONCLUSIONS 

1 Elongated, semilunar erythrocytes 
have difficulty in passing through capil- 
lanes Blood stasis, congestion, throm- 
bosis and replacement fibrosis are the re- 
sult This constitutes the fundamental 
pathology of sickle-cell anemia 

2 Since the symptomatology is so 
varied and complex, sickle-cell anemia may 
masquerade as many different diseases 

3 The roentgenologic findmgs in sickle- 
cell anemia may be outhned as follows 

A Long bones 

1 Thinning of cortex and widening of 

medullary cavity 

2 Promment trabeculation 

3 Thickening of the cortex with narrowmg 

of the medullary cavity 

4 Penosteal elevation 

6 Bizarre bone architecture with replace- 
ment fibrosis 

B Skull 

1 Osteoporosis and widening of the diploe 

2 Thickened skull, usually in localized 

areas 

3 Perpiendicular stnation 

C, Pelvis and spine 

1 Osteoporosis with accentuated trabecu- 

lation 

2 Biconcave vertebrae 

D Chest 

1 Enlarged heart 

2 Osteoporosis and accentuated trabeculae 

of the nbs 

3 Pulmonary edema 

4 Pulmonary thromboses 

4 A defimte diagnosis of sickle-cell 
anenua can be made from roentgenograms 
m only a few cases They often make pos- 
sible, however, a high mdex of suspiaon 
and suggest that hematological studies be 
earned out It has been demonstrated that 
the roentgenologic diagnosis of sickle-cell 
anemia is feasible and practical 

John Gaston Hospital 
Memphis 3, Tenn 
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SUMARIO 

Hallazgos Roentgenologicos en la Drepanocitemia 


Son bien pocos los casos de la drepano- 
citemia en que cabe hacer un diagndstico 
preciso a base exclusiva de las radiografias, 
pero 6stas pueden mfundir sospeebas pod- 
erosas y conducir a estudios hematoldgicos 
que establezcan la verdadera natnraleza de 
la enfennedad 

Los hallazgos roentgenoldgicos pueden 
resurmrse asi En los huesos largos Adel- 
gazamiento de la corteza y ensanche de 
la cavidad medular, trabeculacidn pro- 
nunente, espesamiento de la corteza con 
estrechez de la cavidad medular , elevacidn 
pendstica, capnehosa arquitectiua 6sea 


con fibrosis de sustituadn En el erdneo 
Osteopetrosis y ensanchanuento deldiploe, 
espesamiento craneal, por lo general loca- 
hzado, estnaadn perpendicular En la- 
pelms y el raqias Osteoporosis y trabecula- 
ci6n acentuada, vertebras bicdncavas 
En el tdrax Hipertrofia cardiaca, osteo- 
porosis y acentuaadn de las trab^culas de 
las costihas, edema pulmonar, trombosJS 
pulmonares 

A1 presentar los hallazgos en 49 casos, 
sefidlase que el diagndstico roentgenold- 
gico resulta factible y prfictico en la anenlia 
por c61ulas falaformes 
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DISCUSSION 


J Cash King (Memphis, Tenn ) Dr Carroll 
lias verj' cffcctivcl} set forth the numerous prob- 
lems til differeiitml diagnosis that sickle cell 
anemia presents to the roentgenologist His 
presentation of this subject before the Radiologi- 
■cal Socict} IS 3en timel> The importance of 
the jiroblcm m general hospitals i\hcrc colored 
people are cared for is sufTictent to arrant more 
■consideration of the subject There seems little 
doubt that manj of the cases arc misdiagnosed 
and treated and thus charged off as inadequate 
management of some other pathologic state 

I tliought it might be of some interest to show 
slides illustrating the dcformitj of the erj’thro- 
cytes which appears to be the basis for the lesions 
■of sickle-cell anemia * If one holds in mind the 
Tetardation in blood flow through the capillaries 
■caused by these sickled cells, one can easilj' realize 
that thrombosis and embolic phenomena may 
•occur in any part of the body and more readily 
recognize the tissue bed reactions that result 
Next to syphilis, it would appear that sickle-cell 
anemia is the greatest mimicker of other diseases 
with which the roentgenologist has to contend 

I appreciate the emphasis Dr Carroll has placed 
■upon the ways in which the roentgenologist has 
the opportunity to be the first to suspect the basic 
underlying pathology in the various crises which 
he has so well described In sickle-cell anemia, 
the diagnosis is easy, once the condition is sus- 
pected Consequently, the roentgenologist who 
forgets the disease is rmssmg an opportunity to 
render a great service in the care of the colored 
race 

Clarence E Hufford, M D (Toledo, Ohio) 
Once again we have been treated to a splendid 
exposi'tion on another chnical condition in which 
roentgenology can offer valuable assistance in 
differentiating certain clmical findings and attain- 
ing a correct diagnosis 

While sickle-cell anemia was first described as a 
clmical entity by Hemck in 1910, many years 
elapsed before the various skeletal changes char- 
acterizing the disease were described in the roent- 
gen literature Isolated case reports drawing 
attention to certain roentgenologic features 
appeared from time to 'time, but Caffey’s review 
of the disease, pubhshed in 1947, was the first to 
emphasize the various roentgen findings 

Dr Carroll has today dearly set forth the diver- 
sified aspects of this sti^^ge disease based on 50 
cases — to me an astounding number — of active 
sickle-cell anenua, carefully studied clinically and 
radiographically 


1 Slides shown at this point 


The limitation of the disease to the Negro race, 
or those of negroid extraction, and its low inci- 
dence, one in forty even in those with the sickle- 
cell trait, which is variously quoted as 6 5 to 
15 per cent of all negroid people, certainly readily 
explain the fact that few roentgenologists or 
clinicians have had the privilege of studying even 
one case It is a rare disease 

Its rarity, however, should make us more keen 
to appreciate its presence when confronted bv the 
findings w’hich Dr Carroll has so clearly brought 
forth here today I confess I have never reeog- 
nized a case in m> practice 

To be able to point out roentgenologic evidence 
of the probability of a diagnosis of sickle cell 
anemia when there is a question of rheumatic 
fever, or when a surgical procedure is imminent 
for an apparent acute abdominal condition, is 
certainly highly desirable 

A word of wammg may hkewise be m order at 
this point Though the roentgenologic eindence 
points to the diagnosis of sickle-cell anenua and 
the hematologie studies support it, the possibility 
of an acute appendicitis should not be lost sight of 
Such was the case in one instance in our town this 
last year The resident internists were able to 
differentiate the findings m just sueh a situation 
The young Negro boy was operated on and a 
gangrenous appendix was found 

I wish to thank Dr Carroll for bnnging us this 
splendid review of his work and hope that I may 
have the pleasure of recognizing this condition if 
ever it presents itself in my practice 

Cesare Gianturco, M D (Urbane, III ) I 
would like to ask whether this condition is as 
prevalent m the North as it is in the South 

Dr Carroll {closttig) Dr Sosman has asked 
me to say something about the spleen in cases of 
sickle-ceU anemia An enlarged spleen is found 
rather frequently in children, and we have seen 
at least one case recently in which the spleen was 
extremely large In late childhood and in adults, 
the spleen is usually not palpable The pathologic 
process in the spleen, which consists of recurrent 
thromboses leading to fibrous tissue replacement 
results in eventual shrinking of tlie organ to a 
small atrophic nodule As Dr Diggs at our 
universitj has pointed out, a v ictim of sickle-cell 
anemia, if left alone, will eventualh splencctomizc 
himself 

As for Dr Gianturco’s question, tlie geographi- 
cal area has nothing to do vith the incidence of 
the disease The frequenc\ with which sicklc- 
cell anemia is encountered depends entircK upon 
the number of Negroes in tlie population 
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P RIOR TO THE introduction of cardiovas- 
cular angiography in 1938 by Robb and 
Steinberg (1), there was httle need for 
radiographic technics permitting rapid 
senahzation of the x-ray exposures In 
the radiographic demonstration of the 
cardiovascular system, we are deahng with 
a new and fast movmg medium, namely, 
the fiowmg blood within the arteries, veins, 
and chambers of the heart In the larger 
vessels and in the heart chambers the 
speed of the movement of the blood is 
much greater than m other structures or 
tissues of the body demonstrable by diag- 
nostic radiography 

Consequently, the success of all cardio- 
vascular techmcs is dependent upon two 
basic factors first, the speedy mjection of 
an opaque chermcal m such quantities that, 
even on dilution by the blood, its opacity 
remams sufficient to provide adequate 
contrast with the surroundmg tissues , 
second, malong the x-ray exposure at the 
instant the column or ‘bolus” of opaque 
substance completely fills the vessels or 
chambers of the heart 

The mjection problems have been reason- 
ably well solved by the use of large needles 
and syringes with a correspondmg large 
opemng m the mpple of the syringe, but 
to "catch” the opaque matenal at a par- 
ticular predetermined moment has proved 
more difficult It is with this problem 
that the present paper is largely concerned 
The first angiographic examinations were 
performed by having the p^+ient stand 
before a conventional rr„gnetic chest 
cassette changer, which was the only 
readily available equipment capable of 
takmg two films m qmck succession Pa- 


tients who were to undergo these examina- 
tions usually were first subjected to tests to 
determine their cuculation time, from 
which could be estimated the number of 
seconds required for the injected chemical 
to fill the right side of the heart and also 
the time required, m seconds, for the chenn- 
cal to appear m the left side of the heart 
and m the aorta In this way the first 
exposure would be made at the moment 
the chemical ivas calculated as bemg m the 
right auricle, nght ventricle, pulmonary 
conus, and pulmonary arteries The cas- 
sette was then shifted m the changer and 
the second exposure made at the calculated 
time the chermcal was filhng the left auncle, 
left x’^entncle, and aorta This system was 
frequently satisfactory, but in many m- 
stances the calculations were upset by 
sudden changes m the pulse rate, the 
presence of abnormal "shimts” or openmgs 
m the heart, by a “sticky” synngeresultmg 
m a delayed mjection, by a variation m the 
synchromzation of exposure timing, and by 
the mabihty of some patients to co-operate 
m controllmg then respiration These 
sources of failure too frequently made 
necessary a second and sometimes even a 
third injection of the cheimcal in order to 
obtam complete visuahzation of the car- 
diopulmonary circulation 

All these sources of failure were greatly 
emphasized when cardiovascular angio- 
graphic studies were undertaken on chil- 
dren and infants with congemtal malforma- 
tions of the heart A need existed for 
better radiographic means of visualizing 
these defects m the heart and great blood 
vessels, and new techmcs had to be devised 
if the httle ones who needed it the most 
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were to be benefited Consequently, at- 
tention was directed to developing equip- 
ment lliat could take a senes of si\, eight, 
ten, or twelve films in rapid sequence while 
the opaque clieimcal was circulating 
through the heart and great vessels 
Among the first of such dcAuces was a large 
wheel (2) on whicli \-ray cassettes were 
placed at the peripher}’' The Avhcel could 
be rotated by hand to bring a cassette into 
position in front of the patient, stopped for 
the \-ray exposure, and then carried away 
as the wheel was revolved to bnng the next 
cassette into position 

About this same time, several box-hke 
or magazme devices appeared, m which 
the cassettes were stacked on top of one 
another As the top cassette was manu- 
ally pulled off after the exposure, the next 
cassette would be pushed up mto position 
by spnngs m the bottom of the magazme 
This type of eqmpment was ultimately 
refined mto the present Sanchez-Perez (3) 
motor-dnven umt 

Another basic type of eqmpment was 
that usmg long tunnels m which a senes of 
cassettes could be placed end to end and 
one cassette after another pushed manually 
mto place for the x-ray exposure This 
prmciple was resolved efficiently by Cooley 
(4) and assoaates, who operated it by a 
system usmg gravity and sprmgs to brmg 
the cassettes mto position and to retire 
them This eqmpment marked a forward 
step over the manually operated imits 

A different approach to the problem was 
the speed-up of the Fairchild photofluoro- 
graphic camera by Temple (6) and his 
group and its adaptation to cardioangio- 
graphic exammations, with the use of 
immature 70-iimi roll film This method 
offered mterestmg possibihties, smce it 
provided a motor-dnven mechanism, auto- 
matic exposure every second, correct film 
exposme by the Morgan-Hodges timer, and 
a contmuous supply of film Yet the 
procedme was hrmted by the restnctions 
inherent m all photofluorographic tech- 
mcs, namely, the small size of the image, 
heavy exposure of the patient to radia- 
tion, and lack of a Potter-Bucky gnd 


Another improvement m angiographic 
eqmpment was our construction of the 
tautograph (6-9), m which ten 11 X 14- 
mch cassettes were mechamcaUy trans- 
ported mto position from a magazme by a 
chain conveyor, stopped, exposed, and 
retued m succession The x-ray exposures 
Avere synchromzed mth a self-cockmg 
Potter-Bucky gnd, and the whole eqmp- 
ment was fully automatized, so that m its 
operation only one techmcian pressed one 
button and, as long as the exposme sAntch 
was kept closed, x-ra}'- films were exposed 
continuously at the rate of one per second 
The tautograph thus possessed most of the 
advantages of the 70-mm mmiature roll 
film and, m addition, exposed large films 
AVith the added clanty obtained Avith a 
Potter-Bucky gnd 

At about this same time Sanchez-Perez 
(3), workmg -with the Amco Engineering 
Company, had motonzed and automatized 
his manual eqmpment by utilizmg a revolv- 
mg cham dnve Avith a small pm on the 
cham that would pick off an espeaally made 
cassette after the x-ray exposme to retire 
it and allow the next cassette to be pushed 
up mto position from the magazine It 
was capable of making exposmes at seA>'eral 
different speeds While this umt has been 
qmte satisfactory m many wa)^, it was 
limited to a total of six exposmes or cas- 
settes at any one exammation and did not 
utihze a synchromzed Potter-Bucky gnd 
Dmsenberg and co-workers (10) demon- 
strated then mgemous hand-cranked auto- 
matic cassette changer at about this time, 
and Taylor (11) described a motonzed 
drum for the rapid exposme of eight 
cassettes 

All of the instruments dcAused for the 
rapid changmg of cassettes have in com- 
mon several disadvantages, that vary m 
degree dependmg upon the mdiAndual 
design These include excessiA’^e noise and 
vibration, extreme bulk and size, lack of 
mobility or maneuverabihty, and difficulty 
m adaptation to all existing tj’pcs of radio- 
graphic eqmpment Of cA’^en more impor- 
tance is the fact that a er} fcAv designs haA’-e 
been practical for production bj tlie manu- 
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facturer of radiographic equipment Fur- 
thermore, a faster rate of exposure, approxi- 
mately one every third of a second, was 
desirable m many mstances, and this speed 
was beyond the cassette changers 

To overcome these problems, one of us 
(Scott) began thmkmg in terms of em- 
ploymg a continuous roU of large x-ray 
film, such as had been used by Jarre (12) 
m his “Cm-Ex Camera” back m 1Q2S 
A special tnp to Detroit had been made 
m 1935 to examine this It was a com- 
pact and mgemous device and could 
accommodate roU film varymg in width 
from 4 to 11 mches It was capable of 


In January 1948, Scott met with Mr 
C E Seibert of the Fairchild Camera Com- 
pany m New York, and they went over 
these objectives Mr Seibert kindly fur- 
nished a war surplus magazine of their A-5 
aerial camera and offered suggestions for 
its conversion We made prehmmary 
drawings for the alterations and additions 
and had Mr R H Tontrup of St Louis 
carr)’- out the mechamcal construction 
Many mteresting problems were pre- 
sented for solution in this undertakmg 
For instance x-ray film is coated with 
photosensitive emulsion on both sides and 


FRONT INTCNSIFYINQ 
5CI1EEN 

FILM 


METEC.ING ROU.ER.- 


TAKE UP SPOOL 


BACK INTENSIFYING 
SCR.EEN , 


LIGHT PROOF 
yBAKELITE TOP 



GUIDE ROLLER. 


SUPPLY SPOOL 


Fig 1 Diagram of cross section of rapidograph to show arrangement of intensifying 
screens and the path and direction of the film 


makmg exposures at the rate of three every 
second, but was not synchromzed with a 
Potter-Bucky gnd 

In 1945, Scott had seen a Fairchild aerial 
camera m operation at a Naval Air Sta- 
tion and, through proper channels, secured 
a magazme of this tjrpe to alter for ' spot- 
film” work, when the war ended and put a 
stop to this undertaking 

With this background, the answer to the 
problems of angiography seemed to he m 
usmg large size x-ray roU film adapted to the 
magazme of the Fairchild aerial camera 
and altermg this to run at a fast rate of 
exposure with aU operations for advancmg 
and stoppmg the film and makmg the x-ray 
exposure completely automatized and syn- 
■duonized with a Potter-Bucky gnd to 

obtam films of the greatest contrast and 
danty 


has a stiff ceUulose base to prevent curlmg 
so that it wiU he flat The standard photo- 
graphic film IS coated only on one side and 
has a soft ceUulose base that curls easily 
The magazme was ongmaUy designed to 
handle the phable photographic film, which 
was flattened and immobihzed m the maga- 
zme by an au-suction system at the mo- 
ment of exposure The x-ray film, however, 
was not ohly too stiff to be affected by this 
vacuum system, but, for our purpose, had 
to be exposed between two mtensifymg 
screens which could not be perforated for 
au holes The problem was solved by 
removmg the hght slide at the top of the 
magazme and replacmg it with a hght-proof 
bakehte top, to the underside of which was 
cemented a front high-speed mtensifymg 
screen (Fig 1) The back high-speed m- 
tensifymg screen was cemented to the top 
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Fig 2 Front view of rapidograph with template removed 
A Coupling disk through which magazine n-as originally powered B New drive shaft and gear which were 
built into magazine and which connect with universal joint and drive shaft from motor C Wmding gear shaft 
assembly D Cara for raising pressure plate actuating lever assembly which pushes up the vacuum plate to 
maintain the film in firm contact between the intensifying screens during the exposure E Pressure plate-actuat- 
ing lever assembly F Film-winding assembly G Film-metenng cam shaft H Metering ratchet assembly 
I Film-metermg cam assembly J Vacuum control valve (not used) K Shaft and pawl assembly 
L Timing knob for closing micro switch 


of the vacuum back plate This required 
considerable milhng and changes m the 
width of the ongmal slots for the hght shde 
not only to allow sufficient clearance for 
the msertion of the mtensifymg screens, 
but also to pemut the free passage of the 
film The surface of the vacuum back 
plate was sprayed with lead to absorb 
x-rays that would otherwise pass through 
and expose the film on the take-up and 
supply spools This arrangement and the 
direction and path of the film are shown 
m Figure 1 The vacuum back plate is 
raised and lowered by a cam which brmgs 
the screens into firm contact with the film 
durmg the exposure and releases them to 
permit it to pass through 

The magazme was ongmally designed to 


be powered through a coupling disk (A, 
Fig 2) on the top surface For radio- 
graphic purposes, however, it was neces- 
sary to place the Potter-Bucky gnd as close 
to the top of the magazme as possible 
Consequently, a new drive shaft and gear 
(B) had to be constructed on the front of 
the magazme m order that it could be con- 
nected to a motor This gear meshes ivith 
the wmdmg-gear assembly (C) to which 
was fitted a speaal cam (D) This cam 
raises the pressure plate-actuatmg lever 
assembly (E), which pushes the vacuum 
back plate and back intensifpng screen 
up agamst the film and the front intensify- 
mg screen to flatten the film and to main- 
tain it m firm contact with the intensify- 
ing screens during the exposure The cam 
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(D) exerts this pressure continuously for 
approximately one-third of the cycle 
The spmdle for the windmg gear shaft 
assembly (C) was lengthened to project 
through the template, and a timing lever 
(L), also shown m Figures 3 and 4, secured 
to it for actuatmg a micro-switch (M S A , 
Fig 4), which in turn energizes the Potter- 
Bucky gnd The film-metenng cam as- 
sembly (I) and shaft (G) together with the 
metenng ratchet assembly (H) and the 
film wmding assembly (F) were unaltered 
The vacuum system (J) was not utilized 


the Bodine Speed Reducer Motor, 115 
volts, AC, R P M 1,725, horse power 
1/15, 60 cycle, continuous duty, with a 
reducer output rating of R P M 86 and a 
reduction ratio of 20 to 1 (See Figs 5 and 
6) This motor was firmly bolted to the 
underside of the radiographic table and 
connected to the magazine by a trans- 
imssion shaft and universal joint The 
magazine end of the transnussion shaft was 
splined so that it could be easily shpped 
into the newly constructed dnve shaft (B) 
on the magazine 



Fig 3 Front view of rapidogiaph with front plate template assembly in place 
L Timing knob for closing micro-switch D S Dnve shaft U J Universal joint 
connecting with reducer-motor 

Fig 4 Front view of the first Fairchild magazme adapted for rapid serial radiography 
detached from dnve shaft and motor complete F C P Front cover plate L 1 iming knob 
M Counter with reset knob MC Lightproof magazine cover N Magazme cover lock- 
ing knob MSA Micro-switch assembly O Connection for energizing Potter-Bucky 
grid B New dnve shaft AA Aluminum angle plates secured to sides of magazine to support 
It from under side of table. 


These alterations of the magazme, to- 
gether with the mcrease m the rate of 
exposure to one every half second, necessi- 
tated enlargmg the diameter of the take- 
up spool to 3 1/2 mches Alummum angle 
plates (AA, Fig 4), were screwed to the top 
edges of the magazme at the two sides for 
cradlmg it under the Potter-Bucky gnd 
on the underside of the radiographic table 
The selection of the motor was not easy, 
as the type, power, size, speed, and com- 
bination of reduction gears had to be deter- 
mined with respect to obtaining an expo- 
sure rate of one every half second At the 
time we were working on this problem, 
small motors were scarce and difficult to 
obtain After trymg several, we selected 


The next job was to devise a simple 
method for mountmg the magazme This 
was done by placing two strips of 1 / 8 -inch 
alummum, each 1 inch wide, under the top 
of the table, spaced the width of the maga- 
zme These alummum stnps were 
eqmpped with small brass rollers, with just 
enough clearance to allow the alummum 
angle plates on the top sides of the maga- 
zme to shde along By this arrangement, 
the magazme could be qmckly slid mto 
place and easily disengaged from the motor, 
removed from the table, and taken to the 
dark room for loadmg or unloadmg 

To obtain the greatest possible clanty 
and contrast, the operation of the magazine 
and the moment of x-ray exposure were 
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synchronized through a Liebel-Flarsheim 
rapid self-cocking Potter-Bucky gnd (Fig 
5) In adapting such a highly efficient 
gnd to this function, we were matenally 
assisted by the kindness and efforts of 
Mr Eugene Stober, who co-operated with 
us in speeding up the recocking mechanism 
and m recentenng the gnd to cover the 
9 1/2 X 9 1/2-mch film surface The 
tinnng knob (L, Fig 4) closes a nucro- 
switch (MSA) which releases the Potter- 
Bucky gnd at the moment the film is im- 
mobilized As soon as the gnd is m 
motion, it closes a conventional electncal 
eontact which makes the x-ray exposure 
The length of the exposure, usually 1/20 
of a second, is determmed by the impulse 
timer on the control panel Since the 
entire mechamsm is full}'' mtegrated and 
automatized, one x-ray technician can 
press "the conventional exposure button on 



Fig C Side view ofrapidogriplinith table tilted 20“ 
to illustrate method of mounting equipment which is 
small compact rcmorable and operates with minnnal 
vibration and noise 
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the control panel, and the magazine, the 
Potter-Bucky gnd, and the x-ray exposures 
keep m contmuous operation until the 
exposure button is released Thus, for the 
first time it is possible to take a senes of 
high-speed x-ray exposures (1/20 of a 
second), at the rate of two every second, 
with an efficient synchromzed self-cockmg 
Potter-Bucky gnd, and operatmg contmu- 
ously with safety up to forty exposures 
All of this is accomplished ivith a nummum 
of noise and inbration 


would have required a great increase in the 
engmeenng and production costs as well as 
m the packaging of the film In this con- 
nection we would like to express our appre- 
ciation to Mr George Struck of Eastman 
Kodak Company for his co-operation m 
supplying us ivith the necessary film in the 
early stages of our work It is now de- 
livered in 78-foot lengths on metal spools 
at a cost of approximately $27 00 Re- 
cently the duPont Company has also made 
this film available in similar umts The 



Fig 7 The Fairchild roll-film cassette as viewed from below The lightproof cover 
has been removed to show the fiilm m place Note the close coupling between the motor 
and the cassette to provide as small and compact unit as possible and to assist in mount- 
ing to anj type of radiographic equipment 


Furthermore, we had fulfilled two of our 
most important objectives first, to de- 
velop a small, compact, integrated umt 
that could be easily adapted to any type of 
radiographic table, skull or smus stand, 
hydrauhe Potter-Bucky gnd support, or 
even to a small separate table that could be 
brought up to the end of a diagnostic 
umt, second, to utihze as much of the 
existmg eqmpment as possible m order to 
expedite manufacturmg problems and to 
mimmize the over-all cost This last 
objective explains why we have continued 
to use and recommend this size magazme 
and film in preference to larger sizes, which 


mdividual exposures are identified by 
speUing out the patient’s name in lead 
letters that are placed m an alununum 
holder, together with the x-ray number, 
date, and mstitution This holder is then 
placed on the table top overlying the edge 
of the film stnp so that these factors are 
pnnted duectly on the film with each 
exposure A sequence numbenng device 
has not yet been built into the magazme, 
but after the films are processed each ex- 
posure is numbered m sequence by a small 
hand-operated machine that perforates the 
consecutive numbers on the films 

The strips of film are now processed by 




Fig 8 Left posterior position is frequently used for the investigation of the right side of the 

heart 

This pieture illustrates the technic used for angiocardiography Patients this age are given 
a little pheiiobarbital prior to the examination The physician making the injection uses a 
special B D syringe with a large opening in the nipple and as large a needle as can be inserted 
into the vein The overlying skin is infiltrated with novocain and a small incision is made m it 

through which the needle is inserted . , , , m ^ m u * 1 , 

The position and the exposure factors are checked by placing a 10 X 12 inch cass^te w ith film 
in the Lgazine cradle and exposing it The film is promptly Proceed and examined and ne^- 
sary comitions are earned out before the magazine is inserted and the injection made, and the 

protKtiv^heavy lead-rubber apron is usually fastened to the cross arms of the tube support 
and Sitends down to protect the physician making the mjection from direct and scattered radia- 
tion It has been removed here m order not to obscure the demonstration of the equipment and 
the technic of injection 


tnanually placing them m a conventional 
5-gallon developmg tank and movmg the 
film about for the required number of 
seconds It is then rinsed and dropped in 
the hypo tanks for clearmg, and is then 
placed m the wash tanks, after which it is 
hung up to dry by securing one end to a 
rod placed on the ceiling 

A Smith Automatic Film Developer 
Model 9 50-200 can be used for the auto- 
matic processmg of longer rolls of film 
This unit consists of three stainless steel 
tanks for the three solutions The ex- 
posed strip of film IS fed on to one of two 
vertical spools and the opposite end of the 
roll film IS then attached to a second verti- 
cal spool An electric motor is placed on a 


bar that extends between the tops of the 
two vertical cylinders This motor auto- 
matically revolves the take-up spool and 
Winds up the film The winding mechamsm 
IS then reversed and the film is rolled back 
onto the first spool This motor-driven unit 
can be mserted into the developmg tank 
and after the proper time lifted up and put 
mto the tank with the rinsing solution and 
then mto the tank ivith the hjqio solution 
\^Tule this equipment was designed to 
operate xvith smgle-emulsion film, it has 
been found satisfactory for use witli the 
double-coated x-ray film This equipment 
may be obtained from the Fairchild 
Camera Company 

In nexvmg the cardiovascular angio- 
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B 

Fig 9 Cardiovascular angiogram made on the rapidograph 
A These ten exposures were made at 1/2 second inten^als on a continuous strip of Eastman Blue Brand x-ray 
film 9 1/2 inches wide For purposes of pubhcation the strip of film has been cut m two and one placed beneath 
the other 

B Exposures 2, 4, and 6 of the above senes are shown in greater detail to demonstrate the features of a case 
of tetralogy of Fallot in a year-old boy who had been cyanotic since birth, n ho had developed slowly, was physically 
retarded and had to squat at intervals dunng mild exercise 

2 The opaque chemical is filling a double vena cava and has entered the nght auncle and ventncle 
4 The opaque chemical has filled the aorta and pulmonary arteries simultaneously, indicating an ovff- 
ridmg of these two vessels on the outflow tract of the right ventncle The arrows point to a stenosis of the 
pulmonary conus A small amount of the chemical is beginning to enter the left ventncle through a high 
interventricular septal defect 

6 The left ventncle is now quite opaque due to the entrance of more chemical 


grams, it is necessary to study slight 
changes m density and to compare them 
with those on the films made just before 
and after the one that is under study 
This can be done advantageously b> con- 
structmg lUummators approximately 8 to 
10 feet m length equipped with fluorescent 
tubes In this way, the entire strip of 


film can be mewed and the mdividual 
exposures compared with the others 

In our experience, by careful positiomng 
of the patient, it is possible to mclude an 
adequate area of the heart and great vessels 
for cardiovascular angiography, of the 
skull for cerebral angiography, as well as 
various segments of the gastro-intestmal 
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Piff 10 Aortocrflin ni'idc on i Or \ Ltr d!! wliitt. -rtuOtiiL wnth d complete coArcttition ot tbe sorts 
In this technic, the needle is pheed in tin kfl < oiiniioii carotid irtcry and the opaque chemical is injected agamst 
the nonml flow of blood to fill the norUr uid it’’ hr inches Note the evtreraely well developed arterial collateral 
circuhtion 


tract, the kidney pelves, the bladder, and 
the uterus and fallopian tubes To assist 
in accurate positioning and as a check on 
the exposure factors, we have constructed 
a small metal tray tliat contains a 10 X 
12-mch cassette The tray can be slipped 
m the position of tlie magazme under the 
table and exposed The film is imme- 
diately developed and \newed for position 
and exposure factors Such adjustments 
as are necessar}'’ can then be made pnor 
to the injection and the exposure of the 
roll film 

At this stage we went over our develop- 
ments and adaptations with Mr C E 
Seibert and Mr S B Blodgett of the Fair- 
child Camera and Instrument Company, 
who came to St Louis to study this umt 
and who then brought out the present 
factory model (Fig 7) with their mecham- 
cal refinements Instead of a self-cockmg 
Potter-Bucky gnd they used a Liebel- 
Flarsheim wafer gnd placed on the top m 
the magazme The wafer gnd was hooked 
up with the revolving couphng disk on t le 
top of the magazme to give it almost a con- 
tinuous movement which largely ehmmates 

thegndhnes While this arrangement is a 

distmct improvement over non-Bu y 
films. It lacks the eflicient clean-up of a 
regular Potter-Bucky gnd Also, tms ^pe 
of motion is not at a umform speed, whi^ 
further detracts from the sharpness o e 
image 

All the vanous tjqies of examinations 
that we have done to date have been per- 
formed with the table m the honzontal 
position and we have not foimd it necessary 
to do even the cardiovascular angiograms 


in the erect position It is probably advis- 
able to mount the magazme on eqmpment 
that can be tdted mto the vertical position 
in case future developments require it 
In the begmnmg, our routme exposures 
for all exammations were made with 500 
ma , at 1 /20 of a second, with the kilo- 
voltage rangmg from 65 to 100 More 
recently we have preferred to maintain a 
high lalovoltage of 95, keep the time at 
1/20 of a second, and vary the rmlham- 
perage downward, but seldom below 300 
The usual 200-ma radiographic unit does 
not have adequate capacity for use with 
the rapidograph using short exposure times 
and a Potter-Bucky gnd 

The choice of an opaque chemical for 
angiocardiography is hunted to 70 per cent 
diodrast made by the T^Tnthrop Chemical 
Company or 75 per cent neo-iopa\ made by 
the Schermg Corporation In our expen- 
ence both of these contrast media have 
proved satisfactory For cerebral angi- 
ography we have used onl> 35 per cent or 
40 5 per cent diodrast or 35 per cent neo- 
lopax Both companies have been very 
generous in supplying us with these chemi- 
cals, for which we are grateful 

Future developments leading toward 
greater diagnostic accuracy and safety for 
tbe patients are in the direction of develop- 
ing cj’-clmg devices whereby a prearranged 
group of exposures can be set up on a 
control panel prior to the injection, inter- 
rupted for an mterval, and continued at a 
slower or different rate Our immediate 
energies are directed toward setting up two 
rapidographs at right angles to each other so 
that both the anteropostenor and lateral 
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tes para cr5,neos o senos, bases separadas 
para rejiUsis hidrdulicas de Potter-Bucky, 
o aparte en una mesita Utiliza una 
modificacidn del portaplacas de la cdtnara 
a6rea de Fairchild, gran parte de cuya cons- 
trucadn bdsica ha sido retemda El 
empleo de pellcula en rollo permite una 
exposicidn bastante rdpida, muchas e\po- 
siaones y un eqiupo pequeno que funcio- 
na con un minimo de ruido y vibraadn 
La rdpida y continua senahzacidn de las 
exposiaones a los rayos X constituye una 
ventaja indudable en todo procedimiento 
radiogrdfico, porque (a) ehinina las con- 
jeturas al calcular el momento en que debe 
hacerse la evposiadn, (b) la sene de radio- 
grafias ofrece un medio de comprobar la 
constanaa de un nicho problemdtico , (c) 
faahta una sene completa de radiografias 
desde el pnnapio de la myeccidn de una 


sustancia opaca y reproduce el paso de la 
misma por el drgano dado hasta que 
desaparece 

Esta teemea senahzada con el “rapidd- 
grafo” exige, en general, cantidades mds 
pequenas del producto opaco porque se 
sigue obseiA’^ando el "bolo” en las radio- 
grafias senadas, sm que se necesite "man- 
tener los vasos de un drgano contmuamente 
llenos” con una inyecadn grande a fin de 
tomar una radiografia en un instante pre- 
determinado Por la misma raz6n, se 
necesitan menos inyecciones de sustanaas 
opacas, por visualizarse mds adecuada- 
mente los tejidos con contmuas expo- 
siaones en la pehcula en rollo 

El "rapiddgrafo” ha demonstrado que es 
factible usar para los procedimientos radio- 
grdficos de diagndstico pehculas en rollo de 
tamano grande 
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T nn HISTORY or retrogradi iiUnoi^- 
rrphy and aortography dates hack to 
1037, when one of the prc'ccnl mthors 
(Pereiras) was able to delineate the sub 
clavian artery m tlie Imng sulijeet bj 
injection of a contrast substance into the 
axillary artery The case was reported the 
following year (2), demonstrating that the 
radiopaque medium could be introduced 
counter to the direction of the blood stream 
providing it were injected under sufficient 
pressure In 1037, also, retrograde arteriog- 
raphy was performed by us on various 
occasions on the cadaver (1) with the ob- 
ject of obtaimng angiocardiograms upon 
which an anatormc diagnosis of congenital 
heart disease might be based in cases in 
which autopsy was not available (Fig 1) 
In the same year, while attempting angio- 
cardiography m a child, we mistook the 
femoral artery for the femoral vem, with 
the result that we obtained not an angio- 
cardiogram but a retrograde arteriogram 
of the external ihac, common ihac, abdom- 
mal aorta, and part of the thoracac aorta 
In other words, the artenal system instead 
of the venous trunks was visuahzed The 
patient suffered no apparent ill effects 
In 1938, retrograde arteriography was 
accomphshed by injection of the opaque 
medium mto the left humeral artery, with 
resultmg radiopacification of the aortic 
arch and all its branches The child m 
whom the procedure was earned out 
showed no abnormal symptoms (Fig 2B) 
Followmg these early successes, we made 
a study of the prinaples mvolved in retro- 
grade or counter-current aortography and 
m 1938 presented a film showing ^he 
method and techmc before the Jornada 


Ptdiitrica rk Sant ^ Clan. (Cuba) (3) 
Since 1919 the procedure has been repeat- 
idlv perlormed m the Hospital Mumcipal 
de Infancia, Havana, sometimes in associa- 
tion with angiocardiographic studies A 
further report on the technic, application, 
and results appeared in 1940 (4) 

In the latter year Pedro L Farinas, of 
Havana, published a paper m Mexico (5) 
m which be described his techmc for aortog- 
raphy by mjection of a contrast matenal 
through a catheter introduced mto the 
femoral artery This was followed by a 
paper m Enghsh in 1941 (6) In 1941, 
also. Levy and Llambfe (7) presented a 
report on retrograde abdominal arteriog- 
raphy, utilizing the catheter technic 
In 1946 Fanfias (8) abandoned his earher 
method, discarded the catheter, and defi- 
mtely adopted the retrograde techmc of 
Castellanos and Pereiras, which he has con- 
tmued to use 

Meantime, in 1942, we (9) had reported 
a case of coarctation of the aorta (Fig 3) 
m an infant diagnosed during hfe by retro- 
grade aortography, and Barclay and his 
assoaates of England (10) had visuahzed 
the aoitic arch and patent ductus arterio- 
sus m the sheep fetus by retrograde aortog- 
raphy by way of the femoral artery 
More recently (1946) we have described 
a new indirect sign pathognomonic of 
coarctation of the aorta demonstrable by 
retrograde aortography (12) It is that 
sign with which this paper is chiefly con- 
cerned (Fig 4) 

From a practical point of v'lew, counter- 
current or retrograde aortography has 
two purposes 

(1) In some cases it demonstrates clearly 
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Fig 1 A and B Expenmental retrograde aortography in a cadaver The passage of the opaque rna 
IS demonstrated from the aorta to the pulmonary artery and its branches by u ay of a patent ductus 
C Anatomical specimen Note the patency of the ductus artenosus and shght coarctation The direc 

of the flow of the medium is indicated by arrows , 

D Experimental retrograde aortography in a cadaver by way of the left carotid artery The left auricle , 
nary veins and branches are shown (levoangiocardiogram) (This postmortem study was published in lUot ) 
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Fig 2 A Retrograde aortography m a normal child, by way of the right axillary artery The injected solution 
cannot advance up to the aorta and appears in the nght carotid 
B Superior or thoracic retrograde aortography in a normal infant Injection done through the left side No 
opaque medium found in the pulmonary artery Notice the thoracic aorta 
C Agenesis of the lung m a child three days old Retrograde aortography b> waj of the nght humeral artcrv 
with a small amount of opaque medium The ductus is still patent 
D Thoracic retrograde aortography m a normal fourteen j ear-old child anteropostenor tacw No ndiopaque 
medium mthm the pulmonary artery Notice the white arrows 
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^ "’hich IS an enlargement of zone B the intercostal arteries are seen forming loops at the erosion 
^ '^^'■ough left humeral artery Great dilatation of collateral arteries, indirect sign 

of coarctation of the aorta The patient was a child of eleven years 
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Fig 6 A Patent ductus artenosus in si\-year-old child The radiopaque medium is introduced into the 
branches of the pulmonary artery, the larger quantity being found on the left side 
B Patent ductus artenosus m a six-month-old infant The radiopaque medium passes from the a\illary to 
the pulmonary branches Greater contrast on the nght 


the thoracic aorta and the aortic arch and 
its emerging vessels (see Fig 2) 

(2) In other cases the abdominal arch 
and its branches are dehneated, mcludmg 
collaterals and the endmg of the vessels 
In either case the method consists in 
placing a trocar of adequate cahber in a 
large artery, with its point directed toward 


the aorta, so that the opaque substance, 
being mjected quickly and with enough 
pressure, ivill enter the aortic lumen, even 
against the blood flou 

THORACIC RETROGRADE AORTOGRAPHY IN 
COARCTATION OP THE AORTA 

Visualization of the aorta can be obtained ^ 

f 
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Fig 6 Retrograde aortography, lajection through 
the nght carotid Patient operated upon su\ months 
previously for tetralogy of Fallot (Taussig-Blalock 
operation) Note narrow lumen of subclavian-pul- 
monary anastomosis (Case of Dr Nunez Nunez ) 

in a “levoangiocardiogram” (11), that is to 
say by injecting a contrast substance 
through a peripheral vem and waiting long 
enough for passage of the medium through 
the pulmonar}^ circulation, its return to the 
cardiac chambers, passage through the left 
auricle and ventricle, and entrance into the 
aorta and its branches Since, however, 
the levocardiogram gives less contrast than 
a dextrocardiogram and is thus less satis- 
factory for study of the structural details of 
the great vessels, considerable effort has 
been expended on direct opacification of 
the aorta both by transthoracic and ab- 
donunal puncture and by the retrograde 
method The remarks that follow hare 
reference only to direct aortography and 
do not concern levoangiocardiography 
Direct Sign Total radiopacification of 
the aortic arch and its great vessels can be 
obtained, in aortic coarctation, by makmg 
the injection through one of the carotids, 


preferably the right, which is more ade- 
quate The procedure can be done at 
an)' age, always under anesthesia, and after 
exposure of the artery (Fig 6) If the 
child IS under one year of age, the injection 
can be done either through the nght or left 
axillar)' or humeral aider)', but always after 
exposure of the chosen vessel In older 
children, injection through the left axillary 
or humeral artery w'lll give only the “indi- 
rect sign” (see below'), because no matter 
how great the pressure under which the 
medium is injected, it cannot overcome 
the pressure w'lthin the vessel, to reach the 
arch, unless special devices for injecting 
are used, a practice w'hich we have never 
follow'ed (see Figs 2 and 3) 

Thus, m some cases, with proper techmc, 
total contrast of the thoracic aorta can be 
obtamed, and we can see clearly a narrow'- 
mg of the lumen at the level of the coarc- 
tation The anteroposterior \aew is not 
adequate for this purpose, obhque views 
must be taken (see Fig 3) 

Indirect Sign (Pereiras) The radio- 
graphic image w'hich we have called the 
indirect sign is dependent upon the collat- 
eral cuculation m cases of coarctation 
The internal mammary artery, a branch 
of the subcla^'Ian, becomes extraordinanly 
dilated, it is then an important path for 
the vascularization of the lower extremities 
The superior and posterior scapular artenes 
join the mfenor scapular to give a good 
blood supply to the intercostal artenes 
The external mammary aider)', a branch 
of the axiUary, also becomes qmte large, 
and then anastomoses with an mtercostal 
artery, a branch of the internal mammary 
or thoracic aorta 

As a result of these cucumstances, when 
the injection is done through the left 
humeral, the contrast solution easily 
reaches the axillary artery and, in some 
cases, even the subclavian, near the aortic 
arch In this way it enters the external 
mammary, which is seen gl^'lng nse to 
branches of larger cahber, among which 
the lower intercostals are outstanding 
(especially the 6th, 7th, and 8th, which 
end at the left internal mammary, to follow 


Vol M 


RrTROGR\DI AoRIOGRjVPIIY 


865 



Fig 7 A Abdominal retrograde aortography m patient with Wdms' tumor Injection by way of femoral 
artery Normal right vascular pedicle Left pedicle lowered and compressed 
B Abdominal retrograde aortography m a normal case Anteroposterior view Injection by way of femoral 
artery Note finelv detailed renal circulation also aorta and ihac arteries 


a course down to the lower extremities) 
These mtercostals, at the inferior margm 
of the nbs, form notches or “loops,” 
which are responsible for the erosion of the 
nbs (Roesler’s sign) (Fig 4) 

As this type of collateral circulation is 
seen only in coarctation of the aorta, we re- 
gard it as pathognomomc of that anomaly 
and have previously so descnbed it 

It must be borne m nund that benign 
and mahgnant tumors may compress the 
aorta, giving nse to a similar circulation, 
but it IS qmte probable that a collateral 
circulation so intense and so typical 
could only exist in congemtal anomalies 
which produce stenosis of the aortic isth- 
mus (coarctation) (See Fig 4 ) 

CONCLUSIONS 

Retrograde aortography was introduced 


by the authors m 1937 It includes 
superwr or thoracic retrograde aortography, 
m which the contrast medium is introduced 
through one of the vessels of the aortic 
arch, and inferior or abdominal retrograde 
aortography, when the injection is made, 
counter to the blood current, m the femoral 
artery (Fig 7) 

The procedure is practically innocuous 
and provides defimte radiological informa- 
tion 

In cases of coarctation of the aorta, an 
mdirect sign is obtained by the injection 
of the contrast medium through a trocar 
placed m the left humeral arterj’’ As the 
result of this procedure, the collateral 
circulation of the axillarj’' and subclavian 
arteries is visualized, giving a pathogno- 
momc sign of coarctation, since only in 
this anomaly is such a typical and so inten- 
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sively developed supplementary curcula- 
tion to be found (Fig 4) 

23 No 768, entre B y C, Vedado 
Havana, Cuba 

REFERENCES 

1 Perbiras, R , Castellanos, A , and Garcia 
L6pez, a Angiocardiografia radio-opaca post-mortem 
y en el vivo Rev Soc de estudios clin de la Habana, 
Nos 9 and 10, 1937, p 423 

2 Pereiras R Aspecto artenografico en dos 
casos de tumores mahgnos del sistema 6seo Bol Soc 
cubana de pediat 10 377-386 July 1938 

3 Castellanos, A , Pereiras, R , and Garcia 
L6pez, a Jornada Pediatnca en la ciudad de 
Santa Clara, Cuba Bol Soc cubana pediat , January 
1938 Jornada Pediatnca de Matanzas, Cuba Bol 
Soc cubana pediat , October 1938 

4 Castellanos, A , and Pereiras, R Counter- 
Current Aortography Rev cubana de cardiol 2 187- 
205, July 1939-April 1940 

5 FariRas, P L Una nueva tecnica para el 
examen artenografico de la aorta abdominal y sus 
ramas myectando una substancia de contraste a trav6s 
de un cateter mtroducido por la femoral hasta aorta 
previa diseccifin Rev med Hosp de Mexico Octo- 
ber 1940 


6 FariSas, P L New Technique for Arteno- 
graphic Examination of the Abdominal Aorta and Its 
Branches Am J Roentgenol 46 641-645, November 
1941 

7 Levy and Llamb^s Artenografia abdominal 
por via retrdgrada Bol del Colegio med de Camaguey 
3 No 3 January-February 1941 

8 FariStas, P L Retrograde Abdominal Aortog- 
raphy Am J Roentgenol 55 448-451, Apnl 1946 

9 Castellanos, A , Pereiras R , and CazaRas, 
D On Value of Retrograde Aortographj for Diag- 
nosis of Coarctation of Aorta Arch de med inf 11 
9-22, January-March 1942 

10 Barclax , a E , et al a Radiographic Dem- 
onstration of the Circulation through the Heart in the 
Adult and in the Foetus, and the Identifieation of the 
Ductus Artenosus Bnt J Radiol 12 505-517, 
September 1939 Also in Am J Roentgenol 47 678- 
690, May 1942 

11 Castellanos, A , Garcia L6pez A , anti 
Pereiras, R Cavidadcs izquierdas del corazdn, de 
sobre la radio opacificacifin de la aorta y sus ramas 
(levoangiocardiograma), su importancia Arch de 
med inf 15 67-77, April-June 1946 

12 Pereiras, R , and Castellanos, A Un 
nuevo signo radiol6gico mdirecto en el diagndstico de la 
coartaci6n de la aorta por la aortografia retrbgrada 
superior, histona del descubnmiento Arch de med 
inf 15 78-97, Apnl-June 1946 


SUMARIO 

Aortografia Retrograda Su Valor eu el Diagndstico de la Coartacidn de la Aorta por Medio 

de un Nuevo Signo Indirecto 


La aortografia retrdgrada fue introducida 
por los AA en 1937, comprendiendo la 
aortografia retrdgrada supenor o tordcica, 
en la que se introduce el medio de contraste 
por nno de los vasos del cayado de la aorta, 
y la aortografia retrdgrada inferior o 
abdommal, en la que se hace la myecadn 
en la artena femoral, en oposiadn a la 
comente sanguinea El procedimiento es 
prdcticamente mocuo y aporta mformaadn 
radioldgica bien defimda 


En los casos de coartacidn de la aorta, se 
obtiene im signo mdirecto myectando el 
medio de contraste a trav6s de tm trdcar 
colocado en la artena humeral izqmerda 
Debido a este procedimiento, se visuahza 
la crrculacibn colateral de las artenas axi- 
lar y subclavia, ofreciendo asi un signo 
patognomdmeo de coartacidn, pues s61o 
en esa anomalia se observa una circulaadn 
suplementana tan tipica y tan desarro- 
Uada 


DISCUSSION 

(Papers by Scott and Moore and by Pereiras) 


Earl R Miller, M D (San Francisco, Calif ) 
It IS a pleasure to hax e the opportunity to discuss 
these excellent papers I would also like to say 
that it IS a pleasure to be in the room with men who 
make diagnoses of various kinds of congenital 
heart disease on plain films ' I hope to sit at the 
feet of these people and learn how they do it I 
think that if one goes back to the charts of the 


1 

fer 


See papers by Shapiro Peck and Wilson 
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patients m his own hospital, and if he studies the 
charts of the children or the adults who ultimately 
have been shown to have congenital heart disease, 
he not infrequently finds a dozen different diagnoses 
before proof of the true situation is obtained 
Dr Wilson, I believe, brought up something 
regarding the care that is needed in trx'ing to 
make a diagnosis on the plain films I think that 
it would be interesting to set up a series of films of 
congenital heart lesions and normal hearts to see 
whether we can tell from the plain films alone 


Vo) C3 


Discussion 


867 


wlncli are iionnnl and ^\lnch abnoniial and what 
nbnonnahlics arc rcj)rcsentcd 
Now, apropos of the matter of anpjiocardiog- 
raph\, I think tliat automatization and speed 
arc of great importance I bclic\e that time will 
show tliat greater and greater speed will be of 
help to us, because we maj otherwise miss thi 
tilings that happen so quickh 

T would like to point out one thing rclatnc to 
retrograde studies When, for example, the 
carotid arterj is used for demonstrating the aorta, 
this IS not retrograde injection, since the carotid 
alter}' is held off distall} Ihat means that it 
contains a stagnant pool of blood When the 
injection is made, this stagnant pool is pushed out, 
and the injected medium goes w itli the stream, not 
against it There actuallv is a Venturi effect, 
tending to suck the blood out, as the aspirator 
docs 111 the laboratorx We have found, iiicidcnt- 
all} , tliat the anteroposterior films are generally 
adequate for a diagnosis of coarctation, though 
oblique and lateral films are also used 

I think it is important, if one is going to use 70 
per cent diodrast, that the left carotid artery be 
used rather than the nght, unless the patient has a 
right-sided aorta Coni ulsions can be produced 
by injection of that material into the head 

One of my best teachers, Dr Wilson, taught me 
that one of the few things that are really pathog- 
nomonic in x-ray examination is the notching of 
the nbs m coarctation Now, unfortunatel} , 
like all the other \-ray signs, this ceases to be 
pathognomonic, since a case of neurofibromatosis 
has been reported showing this sign 

I have one question Would somebody please 
explain why we get post-stenotic dilatation 
have never understood that 


I would like to show just one shde illustrating 
tJie use of retrograde carotid artenographic 
studies We are not limited to the demonstra- 
tion of such things as coarctation, and it might 
be well to think about what else can be done with 
this techme = In this case the injection was made 
via Uie carotid route The normal thoracic aorta 
IS shown but I would like to call } our attention to 
what can be learned about the intra abdominal 
circulation Dr Farinas, in about 1943, showed 
some beautiful t ases injected from below, through 
the femoral irieri , eien demonstrating the cir- 
culation of adrenal tumors Note the vascu- 
laritv of the kidne (he so-called nephrogram, 
and observe tint utie -an even determine the 
thickness of the ren il c 'rtex 

I have a feehng chat i erhaps this method can 
be used for tlie diagnosr "I \ anous types of con- 
gi iiital heart disease, sueh ratent ductus, and to- 
sin w the presence and exteu i i a coarctation The 
m< ihod should also be useful ;< r the study of the 
V as,,u! inty of vanous intra dbilommal organs and 
tumoi ^ 

Leo 0 Rigler, MD (Minneapolis, Minn)' 
As Chatnu m I wish to take the opportunity to 
correct wli o may have been a false impression 
which Dr hli’ler got or created, namelv, that the 
diagnosis of t mgenital heart disease has been 
made, or was b>ing made, from simple roentgen 
films alone It’s a matter of the correlation of 
the chnical findings and the roentgenograms I 
think that was the impression which was intended 
to be created at any rate 


* Slide shown at this point 





Depth Dose of Electrons from the Betatron’ 

L S SKAGGS, Ph D = 


T7lectrons froji radioactive substances 
or beta rays have been used for many 
years in radiation therapy Because of 
their relatively low energy, the effects are 
confined to a depth of a few millimeters, 
and because of the distribution of energy 
the depth dose charactenstics are similar 
to those of \-rays With the development 
of the betatron by Kerst, the acceleration 
ot electrons to very high energies became 
possible Expenments to hberate a beam 
of electrons from the betatron, with the 
ultimate goal of using them for therapy, 
were successful at the XJmversity of Ilhnois 
m 1946 

The advantage of using electrons for 
therapy is expected to he pnnapally m the 
depth distnbution of dose Quastler ob- 
served no quahtative difference between 
the biological effects of 20-Mev and 200- 
Kev x-rays Quantitatively there is a 
dosage factor which is probably partially 
real and partially due to an energy vana- 
tion m the response of the measunng m- 
struments The only physical difference 
between the secondary electrons of 20- 
Mev x-rays and the primary particles of 
the electron beam which might mfluence 
biological effect hes in the fact that in the 
former case the ends of the electron paths 
with their high speafic lomzation are more 
or less uniformly distnbuted throughout 
the depth, while m the latter case the ends 
of the electron paths are predommantly m 
the latter half of the range of penetration 
of the beam However, the number of 
ions produced in the region of high density 
by very high-energy electrons is such a small 
fraction of the total lomzation that it is to 
be expected that biological effects due to 
high ion density will be imobservable 


The expected depth dose of an electron 
beam is quite unlike that of x-rays The 
electron beam will penetrate only to a cer- 
tain depth charactenstic of the energy 
of the beam Beyond this depth there will 
be a very weak residual ionization of 
practically constant intensity due to an 
x-ray background produced by the electron 
beam The maximum depth of penetra- 
tion or range of electrons in vanous mate- 
rials IS well understood, and an adequate 
theory is available To a first approxi- 
mation in the region of 10 to 40 Mev, the 
range in water in centimeters is equal to 
one-half the energy m Mev minus 0 5 cm 
There are a number of factors affecting 
the shape of the depth distnbution of ion- 
ization of an electron beam TWienever a 
particle loses energy m discrete steps, as 
IS the case when an electron produces 
lomzation, the energy lost by particles 
which pass through a fimte thickness of 
matenal will vary about a mean value 
This iviU result in a vanation m the posi- 
tion of the end of the range of the particle 
or a stragghng of the range If, however, 
the imtial energy of the particle is ver}'^ 
large compared to the energy lost m an m- 
dividual encounter, then the stragghng v/ill 
be a very small fraction of the total range 
The same conclusion is not true for 
radiative energy losses by electrons Id 
this case, m which an electron generates 
an x-ray photon in a colhsion with the 
nucleus of an atom of the matenal through 
which it passes, the energy loss can have 
any value up to the total kmetic energy 
of the electron The effect on the depth 
dose is then small only if the probabihty 
of radiative colhsions is small This is 
true for electrons of a few Mev energy id 
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water As tlic energy increases, the radia- 
tive energy losses become more pronounced 
until in the region of 100 Mev in water 
they become the predominant factor 
Thus in the range of energies of interest for 
electron therapy (10 to 40 Mev), radiation 
straggling wall have an appreciable effect 
The result ■wall be that the ionization will 
not fall abruptly to zero from a large 
\alue but will decrease gradually from a 
point short of the maximum range 

Nuclear disintegrations produced by 
electrons also involve loss of a large amount 
of energy m one process These disinte- 
grations can occur if the energ}'- of the elec- 
tron IS sufficiently large, which is true for 
all elements over at least part of the range 
of energies in which we are interested 
However, expenmental evidence has been 
obtained which shows that tins process is 
so rare as to have no observable effect on 
the distnbution of ionization 
A physical process which has a large 
effect is that of scattenng of electrons when 
they pass through any matenal Scatter- 
ing is the result of encounters with atomic 
nuclei in which the direction of the impmg- 
mg electrons is changed without appreci- 
able loss of energy This is a highly prob- 
able process for small changes of direction 
Its result IS that the electron does not 
proceed m a straight line through any 
matenal, and the depth of penetration is 
not equal to the range of the particle 
measured along the actual path This 
adds to the effect of stragglmg and further 
decreases the slope of the ionization curve 
m the region of maximum penetration 
Scattenng of electrons in absorbmg mate- 
lal also tends to increase the ionization per 
unit volume This is due to the fact that 
the lomzation in any mcrement of depth 
IS proportional to the length of electron 
paths crossmg that mcrement of depth 
Scattenng gives some electrons an oblique 
path and thus a higher ionization m the 
chosen mcrement of depth Momson has 
calculated that this should produce a maxi- 
mum lomzation at a depth of 7 to S cm m 
water with 20 Mev electrons 

The vanation of density of lomzation 


along the path of a high-energy electron 
might also be expected to influence the 
shape of the lomzation vs depth curve 
However, as pointed out earlier m this 
paper, the magnitude of this effect for 
electrons of 10 Mev or more is neghgible 

The physical processes discussed are well 
known and their effect can be calculated 
separately without great difficulty The 
combined effects are nevertheless so inter- 
related that the calculation of depth dose 
distributions appears to be too difficult to be 
practical 

experimental details 

The method of removing a beam of elec- 
trons from the betatron has been reported 
in Radiology A beam havmg any energy 
desired up to 17 Mev is obtained from the 
University of Illmois betatron This beam 
emerges from a 0 0015-mch-thick alumi- 
num-foil window and has a cross-sectional 
area at the wmdow of 2 X 5 mm The 
beam is umdirectional when it strikes the 
wmdow but is rapidly scattered in the au 
outside Electron currents of the order of 

0 01 microampere are obtamed At a 
distance of 45 cm from the wmdow where 
the beam has been scattered m air to a 
mean height of 2 cm and a mean width of 
4 cm , the ionization measured with a 
Victoreen thimble chamber is equivalent 
to that obtamed from 18,000 r per minute 
of x-rays The calculated ionization at 
the wmdow is eqmvalent to 900,000 r per 
mmute of x-rays Smee the electrons 
emerge from the donut in pulses with a 
duration of less than 1/2 microsecond, the 
rate of production of ionization during the 
pulse IS at least equivalent to ten billion 
roentgens per mmute 

The beam from the betatron was allowed 
to enter an evacuated collimator, a sche- 
matic diagram of which is shown m Figure 

1 An evacuated collimator was used, 
since better colhmation may be obtained 
and the elimination of scattering m air in 
the collimator results m a more parallel 
beam The aluminum window at the left 
end of the collimator w'as placed at a dis- 
tance of about 1 0 cm from the window of 
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the donut Pnmary colhmation was pro- 
duced by a 4-inch-thick block of presdwood 
placed about one-third the way down the 
evacuated pipe A hydrocarbon was used, 
since it produces a smaller contribution to 
the x-ray background when struck by 
electrons than any other substance com- 
monly available A comcal hole was bored 
through the presdwood to give a beam of 
11 cm diameter at the emergent end of the 
system A secondary coUimating block, 


foil insulated from the first formed the 
high-voltage electrode The spacmg be- 
tween the two electrodes was 6 mm A 
potential of 620 volts was applied to the 
insulated electrode and the electrode con- 
nected to a vacuum tube amplifier The 
amphfied current was read on a meter at 
the control stand of the betatron The 
output of the betatron was maintained 
at a constant level throughout the expen- 
ments A Victoreen thimble chamber in- 



also of presdwood but with an opening 
shghtly larger than the beam, was placed 
at the emergent end of the evacuated pipe 
Its purpose was to remove electrons scat- 
tered from the edges of the pnmary colh- 
matmg block The evacuated system was 
closed by a 3/32-mch sheet of lucite The 
over-all length of the colhmator was 60 
mches After ahgmng the colhmator, a 
large variation in mtensity was discovered 
over the area of the beam, particularly 
between the center and the top and bottom 
edges The beam was made more uniform 
by mcreasing the scattenng of the elec- 
trons at the entrance end of the colhmator 
A total of 0 080 inch of paper was placed 
between the window of the donut and the 
window of the colhmator to produce a beam 
uniform withm 10 per cent over the maior 
part of the field 

The mtensity of the beam was momtored 
by an lomzation chamber bmlt mto the exit 
end of the vacuum colhmator A thin 
aluminum foil cemented to the lucite plate 
closing the end of the colhmator and con- 
nected to the brass body of the colhmator 
formed the grounded electrode of the ion- 
ization chamber A second thin alummum 


dicated that the lomzation m the beam 
was equivalent to 30 r per mmute of x 
rays 

The depth dose was measured in a water 
phantom This phantom was 10 mches 
high, 12 mches wide, and 12 inches deep m 
the direction of the honzontal electron 
beam The beam entered the water 
through a sheet of presdwood, 5 5 mm 
thick The water eqmvalent of the presd- 
wood was mcluded m the measurement of 
the position of the lomzation chamber m 
the phantom The front surface of the 
phantom was about 1 mch from the colh- 
mator 

A thimble-type chamber was used to 
measure the lomzation in the phantom 
The active volume of the chamber was 
cyhndncal with a diameter of 9 5 mm and a 
length of 110 mm The walls of the 
chamber were of polystyrene, which has a 
density only 6 per cent greater than that of 
water The walls were 2 5 mm thick and 
the inside of the thimble was given a con- 
ductive coating of Aquadag The central 
electrode was a graphite rod 1 0 mm m 
diameter A coaxial cable connected the 
lomzation chamber to a vacuum tube am- 
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plificr identical to that used on the monitor 
except for gain Tlic cable was of the type 
which IS solidly filled itli dielcctnc This 
prevents the collection of clectncal charges 
outside the active volume of the chamber 
A potential of G20 volts was applied to the 
collecting electrode of the chamber The 
amplified current was read on a meter at 
tlic control stand of the betatron The 
ionization chamber was mounted so that its 
cyhndncal axis was vertical and thus at 


1 liL (. \perimental values were all corrected 
for this Iiackground The lomzation cham- 
lier and amplifier were compared to a Vic- 
touen thimble chamber at several different 
^^te*^ of ionization and found to give a 
constant ratio of indication to an accuracy 
of 1 5 per cent 

RESULTS 

If a shallow rectangular lomzation cham- 
ber were used with the front and back 



right angles to the direction of the electron 
beam The chamber could be placed m 
any 'position in the horizontal median 
plane of the beam 

It was foimd necessary to shield the 
amplifier connected to the lomzation cham- 
ber to ehmmate a large background reading 
due to lomzation in the large volume of the 
amphfier By disconnectmg the coaxial 
cable from the chamber and protecting the 
exposed end of the cable against collection 
of lomzation, a background of 1 3 per cent 
of the lomzation m the beam was found 


^sy to's7;th;rmre aw ° 

the effective position of scattenng 

ades with the fonvard wall 
of a cylmdneal chamber wui 
pendicular to the directi 
beam, it can be shoivn tlm^ electron 

of scattenng and m a re^o ' absence 

ization IS cliangmg mth 
depth of the chamber is SR/7 effectne 
depth of the center of the 7 
R IS the radius of the cha 
lomzation is not changinp- (If the 

^ ^ "’ith depth, 
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Fig 3 Dose distribution of 16 4 Mev electrons in 
water phantom Circular beam of 11 cm diameter 
The dashed lines show the geometrical shadow of the 
collimator 

mathematical problem has no solution 
which IS consistent with the fact that the 
chamber can be placed m any position 
without changing the amount of lomzation 
it iviU mdicate ) For a radius of 4 75 mm , 
the factor 8R, Sir gives a value of 4 mm 
Scattenng of the electron beam m the 
phantom tends to move the effective posi- 
tion of the chamber toward its axis The 
effect of scattenng is not readily calculated, 
and depends, furthermore, on the depth 
of the chamber m the phantom It was 
estimated that scattenng would reduce 
the effective displacement of the chamber 
from 4 mm to about 3 mm This correc- 


tion was applied to all positions of the cham- 
ber except those for zero depth 

It was impossible to place the lomzation 
chamber at depths of less than 2 cm be- 
cause of the presdwood sheet formmg the 
front surface of the phantom The values 
for the ionization at zero depth were ob- 
tamed by placing the chamber ]ust outside 
the phantom The pnmar^’’ beam has a 
uniform mtensity m this region, and the 
lomzation it contnbutes is mdependent of 
the position of the chamber 

Figure 2 shows the depth dose curves 
obtained at energies of 16 4, 14 3, and 12 2 
Mev These curves are all normahzed 
to a peak lomzation of 100 per cent The 
curves all show a nse of ionization from the 
surface of the phantom to a pomt a few 
centimeters deep, the effect beconung less 
pronounced at higher energies A short 
distance beyond the pomt of maximum, the 
dose falls rapidly to a small value The 
steepness of the cur\’-e in this region also 
decreases with mcreasmg energy The 
dose finally reaches a value of about 1 2 
per cent due to the x-ray background and 
remams at this pomt throughout the re- 
mainder of the phantom 

At higher energies it can be expected 
that the falhng portion of the depth dose 
curve will become even less steep This 
action IS m agreement with the effect to be 
expected from radiative stragghng and 
scattenng It can also be expected that 
the nse in dose will disappear at higher 
energies 

The extrapolated ranges obtamed from 
the depth dose curves are 7 4, 6 4, and 5 3 
cm for 16 4, 14 3, and 12 2 Mev, respec- 
tively These electrons had penetrated 
about 0 6 cm eqmvalent of water before 
entenng the phantom When this is 
added to the extrapolated ranges, the 
results agree with the theoretically ex- 
pected values within 3 per cent The 
extrapolated range of 35 Mev electrons is 
expected to be about 15 cm , of 40 Mev 
electrons, 17 cm 

Figure 3 shows the isodose cur\’'es for 
16 4 Mev electrons The dotted hnes in 
the figure show the geometncal shadow of 
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tlic collimator There is a slight asym- 
metry in the curves, particular!)'- the SO per 
cent curve, due to an inaccurate alignment 
of the collimator It is believed that a re- 
design of the collimator, with replacement 
of the single pnmar)'^ collimating block 
by a number of thinner blocks spaced 
several centimeters apart, would improve 
the lateral sharpness of the beam In- 
creasing the over-all diameter of the colli- 
mator and the outside diameter of the 
secondary collimating block should also 
improve the colhmation 
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SUMARIO 

Dosis Profunda de los Electrones del Betatrdn 


En un fantasma de agua se midid la dosis 
profunda producida por un haz de elec- 
trones del betatrdn, usando un cohmador al 
vacio para producir un haz paralelo de 11 
cm de diimetro La penetraadn mdxima 
de los electrones en el agua resultd de con- 
formidad con la tednea, aproximdndose la 
escala en centlmetros a la mitad de la ener- 


gfa en Mev menos 0 5 cm Mds alld del 
punto de penetracidn mdxima, la dosis fu6 
menor de 2 0 por aento del mdximo 

Presdntanse las curvas de dosis profun- 
das obtemdas con energias de 16 4, 14 3 y 
12 2 Mev (Fig 2) Tambidn se presentan 
las curvas de isodosis para electrones de 
16 4 Mev (Fig 3) 


DISCUSSION 


Robert S Stone, M D (San Franasco, Calif ) 
This paper of Dr Skaggs, I think, is one of pre- 
eminent importance He has presented us wi e 
facts, and I don t think I can do anything to ampUfy 
them Many radiologists ask why are we interMted 
in beta rays at aU as a method of therapy , an w y o 
we want to try them mstead of higher voltage x ray^ 
orprotonrays Thelastslidethat Dr Skaggs showed 
IS the reason for our interest I think we are pre y 
weU agreed that we wiU expect the same qualitaUve 
effects from beta rays as from x rays, since x 
produce beta rays when they get lo the tissues 
difference lies m the distribution of the dose Wi^ 
hieh-energy x rays there xvill be a tremendous dose 
at'the "^t side! ’ whereas with ^eta «>s, ^ 
you saw on that slide, the dep* do^ 
the exit side of the body that 
effect bej ond the selected depth 
one side you can put a 100 per cent dose all the u-ax 


to the tumor without much irradiation of the oppo- 
site side and with verj' little irradiation betu een tlic 
tumor and the exit port AATiat can be worked out 
with cross-fire technics leaves much up to jour skill 
and calculations 

The advocates of proton irradiaUon say tliat j ou 
can get the beam through the skin and into the 
depth with practicall} no absorption on the side of 
entrance , then v ou hav e a sudden nse at the desired 
depth , bev ond tlie selected depth there is practically 
no radiation, so vou can save boUi surfaces, as it 
were, and put your effect where vou want it Mv 
objection is that vou can t localize the cancer in llie 
body as accuratch as vou can tlie proton effect 
You mav be able to spread the effective area of 
proton irradiation bv some device wlierebv vou u>^ 
a filter of van, mg tliickncss over the patient to 
change tlie effecUve depth or vou mav van the volt- 
age so that vou get vanous depth effects according 
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to the voltage used On the other hand, from such 
experiences as I have had personally rvitli neutrons, 
1 am inclined to think that there is not — or in m> 
expenence there rvas not — a sufficient differential 
effect of the protons that were energized b> the neu- 
trons, on the cancer tissue and on the normal tissue, 
and that therefore the protons are going to give us m 
effect the same type of reaction that we got from 
neutrons, namely a destruction of aU kinds of tissue 
without too much differentiation tAith the use 
of electrons we wiU hope to find tlie same type of 


differentiation that we ha^e found with x-ray, and 
therefore I think tlie electron beam is to be preferred 
As Dr Skaggs pointed out, it w ill be necessary to 
go up to 40 hlev to get dovm to depths of 17 cm , 
and that seems to be about the maximum that will 
be needed I think he has given us an excellent pres- 
entation of the facts as knorvn to date, and I wish 
to compliment him for bringing this information to 
us so clearly Heistheonlj one with much informa- 
tion on this subject, so we are greatly indebted to 
him 
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Instruction m Radiology 


The duties of preceptors in Radiology 
are, in my opinion, threefold to imbue 
their charges with the scientific knowledge 
requisite to the practice of Radiology, to 
ensure that their students possess the 
abihty to express that knowledge verbally, 
m good oral and ivntten form , to provide 
their residents wnth a detailed compre- 
hension of the bnsviess of Radiology The 
first of these objectives is currently being 
attained in considerable measure, as in- 
•dicated by the results of the examinations 
conducted by the American Board of 
Radiolog)^ The fact that about a third of 
the appheants fail suggests the need of im- 
provement in some instances 

The second desideratum is perhaps less 
generally recognized Radiology and tissue 
pathology share the burden of bemg the 
two specialties m which the physician is 
judged by his colleagues, in large measure, 
on the basis of his written opimon Surely, 
then, m these fields, a man must be able to 
express his thoughts lucidly, accurately, in 
good grammatical form, and with some 
semblance of "style " The teacher of 
Radiology might well consider these mat- 
ters, among others, m the selection of his 
residents Beyond that, it is his duty to 
teach the vital importance of precise dic- 
tion, "by precept, and example, and every 
other method of instruction," as well as 
other matters more germane to the Hippo 
•cratic Oath 


The third responsibility of the teac her 
lies in a field in which there must be the 
greatest variation, both in the facilities 
available for study and in the mtfresi (t 
the instructor The Chief of Radioirgv m 
a large pnvate hospital mb neccs'inh 
have a dilferent attitude than tlit Prole ssex 
of Radiology in a smaller medical sch< >o! ir 
which pnvate medical practice raav' tot hi 
encountered Neither of these men m n 1 c 
famihar with the techmes of efficient oprr 
ation of a radiological office In any com- 
mumty m which men are bemg trained m 
Radiology, there will be both pnvate and 
public hospitals and radiological offices, m 
which economic problems of various types 
are encoimtered 

The young men who leave the sheltenng 
walls of their hospital residenaes wiU be 
called upon to make decisions m a competi- 
tive world, for which they might well be 
prepared in advance by those charged mth 
their education The practismg radiologist 
tends to be reticent about his income Its 
sources, the details of agreements with 
hospitals, the mechanics of accounting and 
collection procedme m pnvate practice, 
are discussed, if at ah, m meaningless gen- 
erahties I believe that the best interest of 
our specialty will be served by greater 
candor with those who are to be our col- 
leagues 

James B Haworth, M D 
Salem, Oregon 
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ANNOUNCEMENTS AND BOOK REVIEWS 


CINCINNATI RADIOLOGICAL 
SOCIETY 

At the First Annual Meeting of the Cincinnati 
Radiological Society, held on Oct 17, Dr Maurice 
R Walsh of Covington, Kv , was elected President 
and Dr Edward C Elsey of Cincinnati, Secretary 

THE GREATER MIAMI RADIOLOGICAL 
SOCIETY 

Flonda radiologists of the Greater Miami area, 
after meeting informally for a penod of some two 
years, organized as the Greater Miami Radiological 
Society on Oct 26, wth Dr Gerard Raap as Presi- 
dent and Dr David Kirsch, 712 duPont Building, 
Miami 32, as Secretary Meetings will be held on 
the last Wednesday of the month, throughout the 
year, at 8 00 p M , at the Veterans Administration 
Regional Office, 3300 N E Second Ave , Miami 

OREGON RADIOLOGICAL SOCIETY 

The newly elected officers of the Oregon Radio 
logical Soaety are Sherman E Reese, M D , Presi- 
dent, G B Isenhart, M D , Vice-President, Selma 
Hyman, M D , Secretary-Treasurer 

PITTSBURGH ROENTGEN SOCIETY 

At the meeting of the Pittsburgh Roentgen So- 
ciety, Oct 12, the followmg officers were chosen 
President, Dr R PaulMeader, Vice-President, Dr 
Eva S Carey, Secretary -Treasurer, Dr Edwin J 
Euphrat, 3500 Fifth Ave , Pittsburgh 13 Tlie So- 
aety meets at 6 30 p m , at Webster Hall, on the 
second Wednesday of the month, October to May, 
mclusive 

Book Reviews 

Introduction to Radiochemistry By Gerhart 
Friedlander, Chemist, Brookhaven National 
Laboratory (Visiting Lecturer, Washington Uni- 
versity, St Louis), and Joseph W Kennedy, 
Professor of Chemistry-, Washington Universitj, 
St Louis A volume of 412 pages Published bv 
John Wiley &. Sons, Inc 440 Fourth Ave , New 
York 16, N Y , 1949 Price 00 

This IS a textbook for radiochemists, not designed 
for doctors, but useful nevertheless as a reference 
book for those engaged in radiobiological work 
Each of the thirteen chapters is followed by sue to 
t\\ent> exerases The exposition is thorough and 
usuall> conase Fundamental considerations are 
not neglected and difficulties are not shirked Quan- 
titative relationships are set forth and mathematical 
formulae gnen where needed These are usually 


followed immediately by a statement m words of the 
meaning of the equation, which simplifies things for 
those who do not read mathematical forms easih 
The presentation of the fundamentals of nuclear 
physics IS careful Quantization is explained, as are 
the four quantum numbers of the orbital electrons 
This IS in contrast to the fuzz\ explanations of some 
texts, though it does not make the concepts easy 
Altogether nearlv 200 pages go to laying the foun- 
dation of phj sics that the radiochemist will need 
Then come 15 pages on the necessaiy^ statistical 
theory of random events applicable to counting 
technics Technics of measurement and the \ anous 
arts and stratagems of radiochemistiy^ occupj the 
remaining 85 pages of text Included are the quan 
titative relationships of equilibria, dilution, etc 
The appendix includes a 90 page table of all the 
important isotopes, stable and unstable, with the 
radiations, half-lives, and methods of production of 
the artifiaal ones, a table of ctoss sections for ther 
mal neutrons of about 120 isotopes, a table of 
yields of 18 important nuclear reactions by 14 mev 
deuterons, a short table of important phtsical con- 
stants Fmallj there are 25 columns of index 

It IS remarkable how well the multitude of sub- 
jects pertinent to radiochemistiy' and its physical 
foundations has been covered in a moderate space 
One who digests this book well enough to do the 
exercises m it will have a good foundation indeed 

Nuclear Radiation Physics B> R E Lapp, 
Ph D , Research and Development Board, Wash- 
ington, D C , and H L Ai^rews, Ph D , Na- 
tional Institute of Health, Bethesda, Md A 
volume of 488 pages, with numerous illustrations 
Published b} Prentice-Hall, Inc , Publishers, New 
York Pnee SG 00 

Drs Lapp and Andrews have written a book suit- 
able for both the beginner and the more advanced 
student in the field of nuclear radiation physics 
Although it IS not so stated speafically in the pref- 
ace, the work is probably duected to university 
students of the second and third years The prin 
aples are presented in an understandable fashion, 
in general omitting the details of the simpler con- 
cepts but including sufficient reference to them that 
no difficulty is met with in comprehending the text 
The field is well covered, with space given to all of the 
more important modem developments, including 
nuclear fission and chain reaction 

Twenty-four pages are given over to health phys 
ics, a subject which should be stressed in a book of 
this sort and there is some description, although 
necessarily inadequate, of radioactive tracer technics 
In the earlier sections of the book the phj sics of the 
elementary particles appears to be covered ade- 
quately for the purposes outlined m the preface 
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Some iwrlincnt iiislnnncntation is discussed, inchid- 
ing lonirjilion clninbcr inslniiiicnls und Gcifjcr- 
Muller coimlcrs Holli ii iturd and nrlificnl ridio- 
ncluiU arc included, ns nre the plicnonicnn of nu- 
clear reicltons, vrn\s and particles m inoUon 
The book IS a dc\ clopinenl of an clenicntar\' 
manual to Ibc position of a te\tbook on nuclear 
plusics ConscciucntK , it contains nianj good 
problems wbicb sbould help students in their prep 
aration for work in research On the other hand, 
the presentation is non nntheniatical, in so far as 
this IS possible w ith such a subject, and can therefore 
be recommended for non-pin sicisls who emploj 
radioisotoiies as a tool and desire a better under- 
standing of their plu sical pnnciples 

Isotopic Carbon Techniques in Its Measure- 
ment AND Chemical Manipulation Bj' Melvin 
Calvin, Professor of Chemistn', Charles Hei 
delberger, James C Reid, Bert M Tolbert, 
Peter F Yankwich, Instructor in Chemistrj’^ 
All klembers of the Scientific Staff of the Radia- 
tion Laboratorv , University of California, Berke- 
ley A 1 olumc of 370 pages, with 107 figures 
John Wilev &- Sons, Inc , New York, Chapman & 
Hall, Ltd , London, 1949 Pnee S5 50 

Texts which compile m one volume the properties 
and application of radioactive isotopes are bad!}’’ 
needed in view of the tremendous number of pub- 
lications which so far are not well integrated Radio- 
active carbon bemg one of the most important of 
these substances, it is fitting that a text dedicated 
exclusively to it should appear at this time 
This compilation of both published and unpub 
lished work will be an invaluable aid as a reference 
text for those using or contemplating the use of 
radioactive carbon The obviously wide application 
of radioactive carbon as a tracer element in the 
organic chemistry and general biology fields makes 
this a particularly vital book 

The dangers inherent in the use of Cu and the 
difficulties in handling it in order to guard against 
ingestion of the element mean that those contemplat- 
ing its use should have some reference source where 
they can conveniently and accurately gauge the 
problems and risks involved This book provides 
such a source 

The text is so arranged that a reader can find m 
the first chapters information on the properties of 
isotopic carbons and their handling and measure 
ment The following chapters discuss the chemistn 
involved in synthesizing a vaneti of compounds 
The appendix discusses a number of subjects which 
are of more general apphcation m the radioactiie 
tracer field, including isotope dilution methods, 
■staUstical treatment of counting data, the deter- 
mination of coincidence corrections, and determina 
tion of counter efficiency A number of numencal 
examples are given to illustrate radioactimti assa^ 
ojierations Since much of the carbon work is done 


in \ tciiiiin sy stems, some space is allotted to a dis 
ciission of points pertinent to these systems A 
useful inbliography is provided 

Untersuchungen uber den lumbalen und 

CERVIKALEN WiRBELBANDSCHEIBENVORFALL By 
Dr F Freischauer, Chief of the Surgical Clinic 
of the Cit\ Hospital, Essen A monograph of 8S 
pages, wiUi 25 illustrations Published bj^ Georg 
Tliieme, Stuttgart, 1949 Distributed by Grune 
&. Stratton, Inc , New York Pnee S3 00 

In an 8S page booklet Freischauer deals with the 
clinical picture and theoretical considerations of 
disk prolapse m the cervical and thoraac spine The 
surgical procedures and technics are not considered 
Early' spondylosis (arthrosis of the spine) is based 
pnmanly' on degenerative changes and prolapse of 
disk substance Clinical symptoms are present only 
when the prolapse occurs m a dorsal direction A 
direct trauma is hardly ever the immediate cause, but 
secondary A sciatic neuralgia may be the result of 
disk prolapse, a lumbago, the classical type, is al- 
ways due to the mechanical cause of a prolapsed disk 
in the lumbar vertebra Chnical and x-ray signs are 
gone into in detail, roentgen exarmnation by means 
of contrast media is usually not necessary 

In the cervical spine the frequency of disk prolapse 
is much greater than reports would indicate 
While it has been thought to be about 5 per cent of 
all cases, the author found chnical and \-ray evidence 
of it in 20 to 4S per cent of jiersons over forty years 
of age He examined 500 adults and found the 
changes between C 5/6 and C6/7 m 82 per cent 
The symptoms may' be those of a radiculitis or of a 
shoulder or neck pain (omagra) 

The book is stimulating by its mainly chnical 
attitude and the many different unsolved problems 
upon which it touches 

Die Pathologie des Harnleiters m Rontgen- 
BiLD By Dr Anton Thelen A monograph 
of 88 pages, with 71 illustrations Published by 
Georg Thieme, Stuttgart, 1949 Distributed by 
Grune &. Stratton, Inc , New York Price 83 25 

The careful attention of the author to the roentgen 
appearance of the ureters during many' vears of 
urological practice has produced a rather unique, but 
stimulating treatise Anatomy, physiology, path 
ology, and roentgen appearance of tlie ureter are 
fully discussed and well illustrated The effect of 
vanous diseases of the urethra, bladder, and kidneys 
IS shown with much detail It is often possible to 
differentiate by roentgenograms of the ureter be- 
tween mechanical and inflammatory dilatation 
In some cases, the appearance of the ureters may bt 
the most important diagnostic sign 

This little Ixiok is a comprehcnsiie, well illus 
trated, reliable treatise on the roentgen apjHiarancc 
of the healthy and diseased ureter 
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JOHN REMER, M D 
1862-1949 

Dr John Remer, one of the oldest radiologists in 
the United States, died at the age of eighty-seven in 
Charlotte, N C , Sept 28, 1949 
John Remer v as born in San Francisco on Oct 21, 
1862 He was graduated from Allegheny College 
with the degree of A B m 1886, received an A M 
from that institution in 1889, and was granted his 
M D by the College of Physicians and Surgeons, 
Columbia University, in 1890 

Dunng his earl> days. Dr Remer did some diag- 
nostic roentgenology and in 1912 published his first 
paper. The X-ray in General Dentistry Soon, 
however, he began deleting the greater part of his 
time to therap) For some time he was associated 
with Dr George Miller MdcKee and dunng this 


penod MTote extensively on roentgen therapy in der- 
matologic lesions Later he extended his interest 
and his ivnting to all types of roentgen therapy He 
was associated dunng his long career with many 
New York hospitals and clinics He was Radio- 
logical Therapist in the Department of Dermatology 
of the Vanderbilt Clinic and served on the radio- 
logical staffs of New York, Harlem, Fordham, 
Gouvemeur, St Clare’s and Port Chester Hospitals- 
During World War I, he taught roentgen therapy 
in the New York Arm\ Scliool 

Dr Remer was a member of the Amencan Medical 
Assoaation, the New York State Medical Society,, 
and the Academj of hledicinc in New York Citj 
He was made a Diplomate in Radiology in 1935^ 
was a Fellow' of the Amencan College of Radiologj',' 
a member of the New York Roentgen Rav Soaety, 
in which he serv'cd as Treasurer, Vice-President, and 
President , a member of the Radiological Society of 
North Amenca, of which he was First Vice President 
in 1931, a member of the Amencan Roentgen Ray 
Soaet}', and an Honorary member of the Canadian 
Radiological Soaetj In conjunction with Dr W 
D Witherbee, he wrote a book on "X-ray Dosage in 
Treatment,’ which for many years had a wide 
sale 

Someone has said "To wan fneuds, show j our- 
self fnendly ’’ This John Remer did to a remark- 
able degree Even to the daj before his death, when 
I last saw him, his w msomeness was still a dormnant 
charactenstic Robert H Laffertv, MD 

HUGH B CHANCE, M D 
1872-1949 

Dr Hugh B Chance died on Aug 14, 1949, at his 
home in Cumberland Gap, Tenn , where he had long 
been in the practice of medicine Dr Chance was a 
graduate of the University of Tennessee Medical 
School and had recently been awarded a golden 
certificate bv that institution for fifty five years of 
active practice He w'as particular!} mterested m 
the study of cancer and the application of radiation 
to its treatment He became a member of the Radio- 
logical Society of North Amenca in 1944 and was an 
enthusiastic attendant upon its meetings He held 
membership, also, in the Amencan Medical Associa- 
tion, the Southern Medical Society, the Kentuckv 
Medical Assoaation, the Tennessee Medical Asso- 
ciation, the Bell County Medical Society, and the 
Anderson Campbell Medical Society 
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RADIOLOGICAL SOCIETIES SECRETARIES AND MEETING DATES 


Edttor's Nole Sccrctancs of state and local radiological societies are requested to co-operate in keeping this 
section up to date by notifying the editor promptly of changes in officers and meeting dates 


RADtOLOGICAL SOCIETY OF i^ORTIl AMERICA Sccrc 
lary-Treasurer, Donald S Childs, M D , 713 
E Genesee St , Svmcusc 2, K Y 
American Radtum Societv Secrelary, Hugh T Hare 
M D , 605 Commonwealth A\c , Boston 16, Mass 
Ajierican Roentgen Ra\ Societt Secrelary Harold 
Dabney Kerr, M D , Iowa City, Iowa 
American College of Radiologi Secrelary, William 
C Stronach, 20 N Wackcr Dr , Chicago 0, III 
Section on Radiology, A M A Secretary, U V 
Portmann, M D , Cleveland Clinic, Cleveland 6, 
Ohio 

Alabama 

Alabama Radiological Society Secretary Treasurer, 
W D Anderson, M D , 420 10th St , Tuscaloosa 

Arizona 

Arizona Association of Pathologists and Radiolo- 
gists Secrelary, R Lee Foster M D 507 Pro- 
fessional Bldg PhoeniN 

Arkansas 

Arkansas Radiological Society Secrelary Fred 
Hames, M D , Pine Bluff Meets every three 
months and at meeting of State Medical Society 

California 

Californla Mbdicai Association, Section on Radi- 
ology Secrelary, Sydney F Thomas, M D 
Palo Alto Clinic, Palo Alto 

East Bat Roentgen Society Secretary, Dan 
Tucker, 434 30th St , Oakland 9 Meets monthly, 
first Thursday at Peralta Hospital 
Los Angeles Radiological SoaETY Secrelary, 
Wybren Hiemstra, 1414 S Hope St Meets 
monthly second Wednesday, County Societv Bldg 
Northern California Radiological Club Secrelary, 
Robert L Ayers, M D , 726 4th St , Marysville 
Meets at dinner last Monday of September, 
November, January, March, and May 
Pacific Roentgen Society Secrelary, L Henry 
Garland, M D . 450 Sutter St San Francisco 8 
Meets annually with State Medical Association 
San Diego Roentgen Society Secrelary, R F 
Niehaus, M D , 1831 Fourth Ave , San Diego 
Meets first Wednesday of each month 
X-Ray Study Club of San Francisco Secrelary, 
Wm F Reynolds, M D , University Hospital 
San Francisco 22 Meets third Thursday at 7 45, 
January to June at Stanford University Hospital, 
July to December at San Francisco Hospital 

Colorado 

Colorado Radiological Societi Secretary Paul E 
RePass, M D , 306 Republic Bldg , Denver 2 
Meets monthly third Fridai at University of 
Colorado Medical Center or Denver Athletic Club 


Connecticut 

Connecticut State Medical Society, Section on 
Radiologt Secrelary, Fred Zaff, M D , 135 
Whitney Ave , New Haven Meetings bimonthly 
second Wednesday 

Connecticut Valley Radiological Society Sec- 
retary, Ellwood W Godfrey, M D , 1676 Boulevard, 
W Hartford Meets second Friday of October 
and April 

Distnct of Columbia 

Radiological Section District op Columbia 
Medical Society Secretary, Karl C Corley, 
M D , 1835 Eye St , N W , Washmgton 6 Meets 
thu-d Thursday, January, March, May, and Octo- 
ber at 8 00 p M , m Medical Society Auditonum 

Florida 

Florida Radiological Society Secretary Treasurer, 
John J McGuire, M D 1117 N Palafox, Pensa- 
cola Meets in April and m November 

Georgia 

Atlanta Radiological Society Secretary T reasurer, 
Wm- W Bryan, M D 490 Peachtree St , N E 
Meets second Fnday September to May 

Georgia Radiological Society Secretary-Treasurer, 
Robert Drane, M D , De Renne Apartments, 
Savannah Meets in November ana at the annual 
meetmg of State Medical Association 

Illinois 

Chicago Roentgen SociETy Secretary, John H 
Gilmore, M D . 720 N Michigan Ave Chicago 
11 Meets at the University Club second Thursday 
of October, November, January, February, March, 
and April at 8 00 p sr 

Illinois Radiological Society Secretary Treasurer, 
William DeHoUander, M D , St Johns’ Hospital, 
Spnngfield Meetings quarterly as announced 

Illinois State Medical Societi, Section on Ra- 
diology Secretary Harold L Shmall, M D , St 
Joseph’s Hospital, Bloomington 

Indiana 

Indiana Roentgen Societt Secretary Treasurer 
William M Loehr, M D , 712 Hume Mansur 
Bldg , Indianapolis 4 Annual meeting m May 

Iowa 

Iowa X-Ra\ CLim Secrelary, Arthur W Erskinc, 
M D , 326 Higley Budding Cedar Rapids Meets 
during annual session of State Medical Society 

Kansas 

Kansas Radiological Societt Secretary Treasurer, 
Anthony F Rossitto M D , Wichita Hospital 
Wichita Meets annually with State Medical 
Society 
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Kentucky 

Kentucky Radiological Society Secrelary-Treas- 
urer, Everett L Pirkey, M D , 323 East Chestnut 
St , Louisville 2 

Louisville Radiological Society, Secretary-Treas- 
urer, Everett L Pirkey, Louisville General 
Hospital, Louisville 2 Meets second Fnday of 
each month at Louisville General Hospital 

Louisiana 

Louisiana Radiological Society Secretary-Treas- 
urer, Johnson R Anderson, M D , No Louisiana 
Sanitarium, Shreveport Meets with State Med- 
ical Society 

Orleans Parish Radiological Society Secretary, 
Joseph V Schlosser, M L) , Chanty Hospital of 
Louisiana, New Orleans 13 Meets first Tuesday 
of each month 

Shreveport Radiological Club Secretary, Oscar O 
Jones, M D , 2622 Greenwood Road Meets 
monthly September to May, third Wednesday 

Maryland 

Baltimore City Medical Society, Radiological 
Section Secretary J Howard Franz, M D , 1127 
St Paul St , Baltimore 2 

Michigan 

Detroit X-Ray and Radium Society Secretary- 
Treasurer, GaoTgeBdaineer,'M. D .Harper Hospital, 
Detroit 1 Meetmgs first Thursday, October to 
May, at Wayne County Medical Society club rooms 

Michigan Association of Roentgenologists Sec- 
retary-Treasurer, R B MacDuff, M D , 220 
Genesee Bank Buildmg Flmt 3 

Minnesota 

Minnesota Radiological Society Secretary, C N 
Borman, M D , 802 Medical Arts Bldg Min- 
neapolis 2 Meets m Spnng and Fall 

Missouri 

Radiological Society of Greater Kansas City 
Secretary, Wm M Kitchen, M D , 1010 Rialto 
Buildmg, Kansas City 6, Mo Meetmgs last 
Fnday of each month 

St Louis Society of Radiologists Secretary, Charles 
J Nolan, M D , 737 Umversity Club Bldg 
Meets on fourth Wednesday, October to May 

Nebraska 

Nebraska Radiological Society Secretary-Treas- 
urer, Ralph C Moore M D , Nebraska Metho- 
dist Hospital, Omaha 3 Meets third Wednes- 
day of each month at 6 p M m Omaha or Lmcoln 

New England 

New England Roentgen Ray Society Secretary- 
Treasurer, George Levene M D , Massachusetts 
Memonal Hospitals Boston Meets monthly 
on third Fnday at the Harvard Club 


New Hampshire 

New Hampshire Roentgen Society Secretary, 
Albert C Johnston, M D , Elliot Community Hos- 
pital, Keene Meetings quarterly in Concord 

New Jersey 

Radiological Society of New Jersey Secretary, 
Benjamin Copieman, M D , 2S0 Hobart St , Perth 
Amboy Meets at Atlantic City at time of 
State Medical Society and midn inter in Elizabeth 

New York 

Associated Radiologists of New York, Inc. Sec- 
retary, William J Francis, M D , East Rockaway 
Brooklyn Roentgen Ray Society Secretary, J 
Daversa, M D , 603 Fourth Ave , Brooklyn 

Meets fourth Tuesday, October to Apnl 
Buffalo Radiological Society Secretary- T reasurer 
Mano C Gian M D , 610 Niagara St , Buffalo 1 
Meetmgs second Monday October to May 
Central New York Roentgen Society Secretary, 
Dwight V Needham, M D , 608 E Genesee SL, 
SjTacuse 10 Meetmgs January, May, October 
Kings County Radiological Society Secretary Mar 
cus Wiener, M D , 1430 48th SL, Brooklyn 19 
Meetmgs fourth Thursday evening, October to 
May, at 8 45 p M m Kmgs County Medical Bldg 
New York Roentgen Society Secretary, F H Ghi 
selm M D^, 111 E 76 St , New York 
Queens Roentgen Ray Society Secretary, Jacob 
E Goldstem, M D , 88-29 163rd St , Jamaica 3 
Meets fourth Monday of each month 
Rochester Roentgen-Ray Society Secretary-Treas 
urer, Ralph E Alexander, M D , 101 Medical Art-' 
Bldg , Rochester 7 Meets at Strong Memonal 
Hospital, third Monday, September through May 
North Carolina 

Radiological Soctety of North Carolina Sec 
retary, James E Hemphill, M D , Professional 
Bldg , Charlotte 2 Meets m May and October 

North Dakota 

North Dakota Radiological Societv Secretary 
Charles H eilman , M D , 1338 Second St , N 
Fargo 
Ohio 

Ohio State Radiological Society Secretary-Treas- 
urer, Edward C Elsey, M D , 927 Carew Tower, 

Cmcmnati 2 Meets With State Medical Association 

Central Ohio Radiological Society Secretary, 
Paul D Meyer, M D , Grant Hospital, Columbus 
Meets second Thursday, October, December, 
February, April, and June, 6 30 F M , Seneca 
Hotel, Columbus 

Cincinnati Radiological Society Secretary, E 
Elsey M D Meets last Monday September to 
May 

Cleveland Radiological Society Secretary-Treas- 
urer, John R Hannan M D , Cleveland Clmic, 
Cleveland 6 Meetmgs at 6 30 p M. on fourth 
Monday October to April mclusive 
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Oklahoma 

Oklahoma State Radiological Society Secretary- 
Treasurer, W E Brown, M D , 21st and Xanthus, 
Tulsa 4 Meets in October, January, and May 

Oregon 

Oregon Radiological Society Secretary Treasurer, 
Selma Rjuinn, M D , University of Oregon Mcdi 
cal School, Portland Meets monthly, on the 
second Wednesday, at 8 00 p ii , in the library 
of the University of Oregon Medical School 

Pacific Northwest 

Pacific Northwest Radiological Society Secre 
tary-Treasurer, Sydney J Hawley, MD, 1320 
Madison St Seattle 4 Meets annually in May 

Pennsylvania 

Pennsylvania Radiological Society Secretary- 
Treasurer, James M Converse, M D , 416 Pme 
St , Williamsport 8 Meets annually 

Philadelphia Roentgen Ray Society Secretary 
George P Keefer, M D , 1930 Chestnut St , Phila- 
delphia 9 Meets first Thursday of each month 
at 8 00 p M , from October to May, m Thomson 
Hall, College of Physicians, 21 S 22d St 

Pittsburgh Roentgen Society Secretary-Treasurer 
Edwin J Euphrat, M D 3500 Fifth Ave Pitts 
burgh 13 Meets second Wednesday of each month 
at 6 30 p Ai , October to May, at Webster Halt 

Rocky Moimtain States 

Rocky Mountain Radiological Society Secretary- 
Treasurer, Maurice D Frazer M D , Lincoln 
Chmc, Lmcoln, Nebr 

South Carolina 

South Carolina X-Ray Society Secretary- Treasurer, 
Robert B Taft, M D , 103 Rutledge Ave , Charles- 
ton 16 

South Dakota 

Radiological Society of South Dakota Secretary- 
Treasurer Mananne Walhs, M D , 1200 E Fifth 
Ave , Mitchell Meets during Annual Session of 
State Medical Society 

Tennessee 

Memphis Roentgen Club Meetmgs second Tuesday 
of each month at University Center 

Tennessee Radiological Society Secretary Treas- 
urer, J Marsh Fr^re, M D 707 Walnut Sf- Chat- 
tanooga Meets annually with State Meiiical 
Society m April 

Texas 

Dallas-Fort Worth Roentgen Study Club Sec- 
retary, X R Hyde, M D , Medical Arts Bldg 
Fort Worth 2 Meets monthly, third Monday, in 
Dallas odd months, Fort Worth even months 

Houston X-Ray Club Secretary, Curtis H Burge, 
M D , 3020 San jaemto Houston 4 Meetmgs 
fourth Monday of each month 


Te-tas Radiological Society Secretary-Treasurer 
R P O'Bannon. M D , 650 Fifth Ave , Fort Worth 
Next meeting Feb 3-4 1960, m Dallas 

Utah 

Utah State Radiological Society Secrelary-Treas 
urer, Angus K Wilson, M D , 343 S Mam St , 
Salt Lake City Meets third Wednesday, Jan- 
uary, March, May, September November 

Virgmia 

Virginia Radiological Society Secretary,!? B Par- 
sons, M D , Norfolk General Hospital, Norfolk 7 

Washmgton 

Washington State Radiological Society Secre 
tary Treasurer, John H Walker, M D , 1116 
Terry Ave , Seattle Meetmgs fourth Monday, 
October through May, at College Club, Seattle 

Wisconsin 

Milwaukee Roentgen Ray Society Secretary- 
Treasurer Theodore J Pfeffer, M D , 839 N Mar- 
shaJl St Milwaukee 2 Meets monthly on second 
Monday at the University Club 

Radiological Section op the Wisconsin State Med 
ICAL Society Secretary, Abraham Melamed, M D , 
425 E WisconsmAve Milwaukee Two-day meet- 
mg m May, one-day with State Medical Society, 
September 

Unt/brstty OP Wisconsin Radiological Conference 
Meets first and third Thursdays 4 pm, September 
to May, Service Memorial Institute, Madison 6 

Wisconsin Radiological SoaETV Secretary- 
Treasurer Irving I Cowan, M D , 426 East Wis- 
consin Ave Milwaukee 2 

Puerto Rico 

AsociAadN PuertorriqubAa de RadiologIa Secre 
tary, Jesus Rivera Otero, M D , Box 3642, San- 
turce Puerto Rico 

CANADA 

Canadian Association op Radiologists Honorary 
Secretary-Treasurer, E M Crawford, M D As- 
sociate Honorary Secretary-Treasurer, Jean Bou- 
chard, M D Central Office, 1636 Sherbrooke St , 
West, Montreal 26, Quebec Meetmgs m January 
and June 

La SociArfe Canadibnne-Francaise d’Electrologie 
et db Radjologie MfiDicALES General Secretary, 
Ong&e Dufresne, M D , Institut du Radium, 
Montreal Meets third Saturday each month 

CUBA 

SociEDAD DB RadiologIa y Fisioterapia de Cuba. 
Offices m Hospital Mercedes Havana Meets 
monthly 

MEXICO 

SociEDAD Mexicana DE RadiologI A Y Fisioterapia 
General Secretary, Dr Dionisio P&^ Cosio, 
MarseUa 11, Mexico, D F Meetmgs first Mon- 
day of each month 
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ROENTGEN DIAGNOSIS 


THE HEAD AND NECK 

Thorotrast Pyograms in Cerebral Abscess G K 
Tutton and W H T Shepherd Bnt J Surg 36 
240-266, January 1949 

The authors use the term “pyogram” to describe the 
roentgenogram obtamed after instillation of thorotrast 
unto a cerebral abscess They report a senes of 56 cases 
m uhich this procedure ivas performed 

A bram abscess is usually explored first by a brain 
needle If enough pus is withdrawn to relieve the 
symptoms temporarily, the abscess is treated by re- 
peated aspirations until the capsule is firm, and is 
then excised unless excision is hkely to do irrepa- 
rable functional damage In the reported cases when 
the abscess was emptied, 2 0 c c of thorotrast nvas in- 
jected and radiographs were taken at frequent intervals 
From the pyograms the progress of the abscess was 
followed 

Immediately after mjection, the thorotrast is demon- 
strable withm the abscess cavity as an lU-defined 
shadow of irregular shape and density, but withm a few 
days the medium is taken up by the histiocytes of the 
abscess wall, where it remams permanently The 
following projections have been found necessary to 
visualize an abscess m all planes and to demonstrate 
locuh and tracks anteroposterior, half axial, and 
lateral m the broiv-up position, with the patient 
supine, postero anterior, reverse half axial, and lateral 
in the brow-down position, with the patient prone, 
right or left lateral, depending on the side of the 
abscess 

The technic of pyography is fully discussed, and the 
appearances of pyograms early and late m the life span 
of an abscess are descnbed, with suitable reproduction 
of films and drawmgs Abscesses at special sites are 
considered and discussed 

Pyography is useful for the following purposes 

1 Indication of the correct site for the burr hole for 

aspiration 

2 Indication of the size and shape of the abscess and 

hence the mdication for retappmg 

3 indication of the site of ongm 

4 Indication of the progress of capsule formation, 

and hence the age of the abscess 

5 Indication of the presence of more than one 

loculus 

6 Indication of the presence of subdural abscess 

The danger of radioactivity of thorotrast must be 
considered This is negligible if the abscess is excised, 
but if a thorotrast-impregnated cicatrix is left, some 
reaction may occur Ixo reactions, however, were re- 
ported in this senes of cases 

Forty-eight illustrations including 37 roentgeno- 
grams, 1 table Edsel S Reep, M D 

kiniversity of Louisville 


Traumatic Pneumocephalus Herman A Gross and 
George F Stocker U S Nav M Bull 49 113-119 
January February 1949 


Traumatic pneumocephalus is evidence of skull frac 
ture extending into a cranial air cavity usually of th 

cn-bnform plat 

of the ethmoid In the case here reported, no fiactm 


line was demonstrable on roentgenograms of the skull 
Because of this and the occurrence of blood m the nose 
it was believed that the cnbnform plate was the site of 
the fracture and that the air entered a rent in the dura 
and gamed access to the subarachnoid space, the basilar 
cisterns and the ventricular system, through the 
foramina of Luschka and Magendie Conservative 
treatment was followed by recovery 

Four roentgenograms S F Thojias, M D 

Palo Alto, Calif 

“Overshot Anal Projection ” Its Value m the Roent- 
gen Examination of the Accessory Smuses Solve 
Wclin Acta radiol 31 92-96, Jan 31, 1949 

Because of the diflaculties of clinical examination of 
the frontal sinuses and of interpretation of the usual 
roentgenographic picture, the author uses a so-called 
overshot axial projection With the patient in a sitting 
or supine position, the beam is directed submento- 
vertically The head is extended backward so that the 
mandible is projected in front of the frontal sinuses and 
the beam is tangential to their posterior lyalls 

In this projection the anteroposterior depth of the 
frontal smuses and the thickness of their walls can be 
estimated Smee difference m translncency m the 
postero anterior projection may simulate a pathological 
shadow, this view is often necessary to differentiate a 
shallow sinus from a sclerotic wall Even with this 
projection, it is still impossible m some cases to establish 
definitely whether or not a frontal sinus is affected 
Two case histones and eight roentgenograms are in 
eluded to illustrate the technic descnbed 

David C Gastineap, M D 
Indiana University 

Cysts and Tumors of the Jaws Eugene W Demaree 
California Med 70 61-68 January 1949 
Diagnosis of cysts and tumors of the jaw is based on 
inspection, palpation, roentgenography and biopsy 
Lesions of the jaw are classified as follows 

1 Cysts 

(а) Non odontogenic developmental malfonna 

tion found where embryonic processes fuse 

(б) Odontogenic ongin, dental anlagen, com 

posed of one or all of the tissues comprising 
the normal tooth, frequently found in the 
region of the third molar 

(c) Dermoid origin embryonal, formed by in 
folding of epiblast and buned tissue pro 
duemg dermal appendages and mesoblastic 
tissue 

2 Odontogenic tumors benign or malignant 

(а) Odontoma mixed benign lesion 

(б) Cementoma origin periodontal membrane, 

caused by inflammation or trauma 

(c) Ameloblastoma (adamantinoma) malignant 

tumor consisting of epithelial cells 

(d) Ewing’s endothelioma single or multiple, 

found before the age of twenty-five, resem- 
bles osteomyelitis roentgenographically 

(e) Giant cell tumor (epulis) origin, periodon 

tium of the neck of the tooth, presstue 
destruction by soft-tissue mass deraonstra 
ble roentgenographically 
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(/) Osteogenic tumor, benign exostosis, over- 
growth of bone, osteoma, slow growing 
niid painless, consisting of cortex and 
spongiosa 

(g) Osteogenic sarcoma rapidlj growing, solid 
neoplasm, inanding soft tissues, ostco 
clastic irregularity with some osteoblastic 
elements dcmonstribic rocntgenographi 
cally, sometimes confused with osteo 
myelitis 

(It) Central giaiit-ccll tumors S 3 mptomless, 
slow growing, until involvement of pen 
osteum, seen in bone originating from 
cartilage Maurice D Sachs, M D 
Cleveland, Ohio 

Foreign Body m Thyroid Following Perforation of 
Esophagus Edward E Jcmeriii and Jacob S AronofI 
Surgerj 25 52-59, January 1949 

Three cases arc reported in which there was an un 
usual sequence of events following perforation of the 
esophagus by a foreign body In all, clinical and roent- 
genographic evidence of cervical and retro esophageal 
infection developed and external cervical drainage was 
performed In all 3 cases small bones had perforated 
the esophagus but instead of perforating posteriorly into 
the retro-esophageal tissue, these foreign bodies perfor 
ated laterally into the thyroid The infection which fol 
lowed developed not only paraesophageaUy but also in 
the thyroid lobe In each instance an abscess formed in 
the thyroid which liad to be drained surgically In one 
case the infection was chiefl} within the gland, in one 
it was confined entirely to the gland and in the third 
was both intraglandular and periesophageal 

The authors do not consider the diagnosis of perfora- 
tion and paraesophageal infection difficult The history 
of mgestion of a foreign body followed by neck pain 
dysphagia, and fever is usually obtained The physical 
signs are those of an inflammatory process in the neck, 
consisting in tenderness a mass, and fixation or dis 
placement of the trachea With perforation into the 
thyroid the swellmg and tenderness may be largely 
confined to the corresponding lateral thyroid lobe, which 
may suggest a specific diagnosis Esophagoscopy may 
be of assistance in demonstrating that a perforation has 
occurred A lateral roentgenogram of the neck ts tndts- 
pensable This wall usually show the foreign body and 
air trapped in a xvidened retrotracheal space The 
frontal film may show lateral tracheal displacement 
There apparently is not a great tendency in these cases 
for infection to travel down the retrovisceral compart 
raent into the superior mediastinum as when per- 
foration has taken place into that compartment This is 
manifested by tapenng of the retrotracheal widening in 
the direction of the superior thoracic aperture 

Treatment consists m the establishment of external 
drainage with removal of the foreign body 
Four roentgenograms 

J E Whiteleather, M D 
Memphis, Tenn 

THE CHEST 

Medical Progress X-Ray Diagnosis of Pulmonary 
Lesions Laurence L Robbins New England J Aled 
239 779-786, Nov IS 1948 

This is a general review of the hterature concerning 
the diagnosis of pulmonary lesions including the 


various technical measures for adequate radiographic 
examination of the chest Some of the observations 
reported m the past few years are as folloivs 

In the study of tuberculosis in children under twelve 
years of age screening with tuberculin testing is con- 
sidered preferable to x-ray exammation, since so few of 
these patients show abnormalities roentgenographically 
Single films have been found to be just as effective as 
stereoscopic studies 

Reinfection tuberculosis is of basal onset in between 1 
and 2 per cent of patients 

Bronchial occlusion in tuberculosis may be caused by 
enlarged Ijnnph nodes, exudate necrotic material, endo 
bronchial tuberculosis, compression, torsion, and 
stretching 

Not all pulmonary calcifications are due to tubercu- 
losis, since many of these have been found to be caused 
by histoplasmosis Torulosis, aspergillosis, Nocardta 
aslcrotdes infection amebiasis, and coccidioidomycosis 
all may be confused with pulmonary tuberculosis 
Bronchiectasis has been demonstrated m as high as 85 
per cent of patients with tuberculosis In one study of 
obstructive pneumonitis 42 children with tuberculosis 
were examined bronchoscopically and 31 were found to 
have tuberculous granulation tissue or pressure of en 
larged lymph nodes Some years later re-examination of 
these patients by bronchography showed bronchiectasis 
to have dex^eloped in a considerable percentage with 
irreversible changes There was a tendency to localiia- 
tion in the anterolateral branch of the upper lobe bron- 
chus and the apical branch of the lower lobe bronchus 
Recent studies in bronchiectasis show that this con- 
dition can be frequently diagnosed on plain films of the 
chest Study with contrast medium is best deferred 
until facilities for operative treatment are at hand 
Radiologists are seeing fewer cases of typical lobar 
pneumonia It is surprising how many chronic diseases 
such as bronchiectasis and tumor have an onset with the 
typical appearance of lobar pneumonia 

Atypical pneumonia may produce collapse or con- 
solidation It may resemble tularemia or Q” fever 
Loeffler s syndrome may be confused with tubercu- 
losis It may be associated with intestinal infestations 
allergies, brucellosis and other diseases The patient is 
not very ill but eosinophilia is present 

Acute pulmonary edema may accompany acute 
nephntis milral stenosis and certain other conditions 
It IS probably due to capillary permeability The signs 
and symptoms are minimal but the chest films show 
massive centrally distributed shadows in the lungs, of a 
somewhat butterfly-hke appearance 

Staphx lococcic pneumonia in infancy and childhood 
gives the appearance of an ordinary suppurative pneu- 
monia with lobular lobar or segmental densities, w ith a 
tendency to cavitation and abscess formation In other 
types of pneumonia pneumatocele is sometimes seen 
with a thin margin and sometimes fluid contents It 
usually develops in an area of consolidation and dis- 
appears without treatment 

Recently there has been a description of a cyanotic 
condition due to poisoning from wax crayons The 
respiration is rapid vnth slight elevation of temperature 
and pulse, weakness and hstlessness The chest 
appears normal but opaque material is seen in the 
stomach and intestinal tract 

Idiopathic pulraonarj hemosiderosis is cliaractcnzc-d 
bj recurrent sudden attacks of fatigue, ejanosis 

tjyspnea, mnid nnd hterfi Plrw! luv 
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noticed m the vomitus or sputum On examination of 
the chest, there are mottling in the hilar areas and dif- 
fuse stippling m the lung fields The infiltrations may 
suggest tuberculosis, but on closer mspection they arc 
seen to be small, clear, circular spaces surrounded by 
thickened opaque walls havmg a pumice stone appear- 
ance The heart is enlarged The pulmonary conus is 
prominent Prognosis is poor A similar appearance 
may be associated with mitral stenosis 

Among the occupational diseases of the chest is 
hagassosis, resulting from inhalation of dned bagasse 
<3ust The seventy of the disease is directly related to 
the concentration and duration of exposure to the dust 
It differs from other pneumonocomoses m that it is re- 
versible Beryllium poisoning may be acute with ex- 
tens ve pulmonary changes or chronic with delayed 
-chermcal pneumonitis 

The pnmary concern in pulmonary cancer is early 
•diagnosis Roentgenographic screening is of value m 
detectmg early new groivths Obstructive emphysema 
may be an early sign of a bronchogenic carcinoma It is 
best demonstrated by films during expiration or during 
fiuoroscopy Later, as the tumor grows, the emphysema 
wall change to atelectasis Tuberculosis and carcinoma 
may co-e\ist in the same patient Hilar enlargement or 
infiltration, evidence of major bronchial obstruction, or 
a circumscribed mass should make one suspicious of car- 
emoma Lymphatic spread of carcinoma through the 
lung may be impossible to differentiate from sarcoidosis, 
sihcosis, or other miliary diseases 

Myasthenia grans is frequently found associated 
with thymic tumor Other conditions seen m the 
mediastinum are bronchogenic cysts, malignant tera- 
tomas, neurofibrosarcomas, aneurysm, and meningocele 
A bibliography of 130 references completes this 
paper John B McA\ev\, M D 

Johnstown, Penna 

Bronchography Duane Carr, Edward F Skinner, 
Wm E Denman, and Chas R Kessler Dis of Chest 
IS 92-96, January 1949 

The authors describe a simple technic for bronchog- 
raphy m which the anesthetic mixture and iodized oil 
are introduced through the nose For routine purposes 
the nght lung is filled first m front of the fiuoroscope 
and, when the desired bronchi have been dehneated, a 
right lateral film is obtamed In similar fashion the 
left bronchi are outlined and a postero anterior film is 
made In some cases a left anterior oblique view may 
also be desirable In place of the foregomg group of 
films, stereoscopic vieivs are sometimes used 

Some mdications for bronchography are outlined 
[The authors state that a similar procedure was de- 
scribed by Forestier in 1937 Actually Forestier pre- 
sented his method before the Radiological Society of 
Ixorth America m 1934 (Radiology 24 743, 1935), de- 
scribing It as a derivative of a technic suggested earlier 
by Hicquet and Hennebert of Brussels — Ed ] 

Hen-ry K Taylor, M D 
New York X Y 

A Method of Bronchography Ake S Gidlund 
Actaradiol 31 28-32 Jan 31 1949 

The roentgen department of St Enk’s Hospital in 
Stod-holm has developed a new instrument for bronchog- 
raphy Uiat makes possible successive anesthesia of the 
bronchi It consists of a tightly wound spnal of stam- 
icss inre of successive!} finer gauge covered with rub- 


ber, a bent mouthpiece threaded into the apex of the 
spiral in order to facilitate passage through the larynx 
and make possible introduction of the instrument into 
the desired bronchial branch, and an inlet through 
which the anesthetic and the contrast medium may be 
injected 

Prior to examination, the patient is tested for sensi- 
tivity to iodine and given an injection of penicillin 
Three quarters of an hour before the examination, 1 0 
mg of atropme is given intramuscularly The pharynx 
is anesthetized w ith 5 per cent cocaine and the instru- 
ment is passed under fluoroscopic control As it is 
pushed into the area to be examined, the anesthetic — 2 
per cent x> locain — is instilled at each bifurcation of the 
bronchial tree Not more than 4 c c of anesthetic 
should be used Injection of the contrast medium 
IS made in the desired bronchus, ordinanlj only about 
5 0 c c being required 

The author stresses the necessity of elimination of the 
cough reflex and feels that this can be done by the 
method of successive anesthesia Since the examination 
IS limited to the part of the lung affected, the amount of 
contrast medium required is small, and the danger of 
spreading infection is lessened 

Five illustrations, including 3 roentgenograms 

DamdC Gastineau, MD 
Indiana University 

Physical and Roentgenologic Fmdmgs m the Early 
Diagnosis of Nonopaque Foreign Bodies of the Bronchial 
Tract Arthur Q Penta New York State J Med 49 
64-68, Jan 1, 1949 

Non opaque foreign bodies in the bronchial tract are 
easily diagnosed if the condition is thought of and if one 
knows what to look for The physical and x-ray find- 
ings are caused by obstruction at first partial, then 
complete 

With partial obstruction the involved lung or lobe be- 
comes emphvsematous since air enters during inspira- 
tion but cannot get out when the bronchus narrows dur- 
ing expiration Conventional films w ill show a greater 
transparenej on the obstructed side If the ballooning 
of the lung is marked, the axis of the nbs is changed, re- 
sulting in a widening of the intercostal spaces The 
dome of the diaphragm is at first only slightly de- 
pressed, but as the lung becomes more distended with 
air, it tends to become flattened There is shght dis- 
placement of the heart shadow toward the uninvolved 
side, which appears more marked in films obtained in 
expiration [Fluoroscopy at this stage (which the 
author does not mention) reveals these changes at a 
glance ] 

Later, as obstruction becomes complete, collapse 
occurs and the signs are then reversed There is den 
sity of the involved area, the intercostal spaces are 
narrowed, the diaphragm is elevated and the medi- 
astinal structures arc now displaced toward the affected 
side due to the mcreased negative pleural pressure H 
the foreign body is not removed, pneumonitis develops, 
followed by empyema in some cases, and possibly death 

Eight illustrations, including 4 roentgenograms 

Zac F En dress, M D 
Pontiac, Mich 

Pulmonary Tuberculosis Involving the Lower Lobes 
Emil Rothstein Am Rev Tuberc 59 39—49, January 
1949 

On the basis of a study of 48 cases of lower-lobe pul 
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inomty tuberculosis the nutlior discusses the diagnostic 
and tlicri])cutic problems assocnted with this form of 
the disease Of the total group, one half presented 
initial difficulties in diagnosis The most common error 
a\"is to consider an infiltrative lesion m a low cr lobe to be 
non tuberculous despite suggestive evidence of cavita- 
tion Because of its location, the lesion was usually re- 
garded ns an unresolved or slowl> resolving "vims” 
pneumonitis In several cases bronchoscopy and 
bronchographj w ere performed because of a suspicion of 
bronchiectasis or new growtli In 2 cases neoplasm 
<x)uld not be excluded and resection was performed 
Suxtj per cent of the lesions were located at the apex 
of cither the right or the loft lower lobe, and most of 
these gave eaidence of so-callcd hilar cavities, the re 
maindcr w ere m the basal portion of tlic lower lobes In 
addition to lateral views, oblique projections were found 
to be valuable in demonstrating retrocardiac lesions 
Bronchial disease was believed to be present m 
three fourths of the cases This was manifested by (1) 
bronchoscopic evidence of stenosis or tracheobronchitis, 
(2) roentgen evidence of atelectasis, or (3) cavity be- 
havior characteristic of tension cavity 

During the penod of study, extension occurred m 60 
per cent Usually this ivas to the upper lobes No one 
form of treatment was found entirely satisfactory It 
seems probable that a short period of bed-rest followed 
by phrenic emsh and pneumoperitoneum will offer the 
best results Patients with lower-lobe tuberculosis 
apparently do not have decreased resistance to the 
disease, and the prognosis is approximately the same as 
with disease of similar extent in the upper lung fields 
Four roentgenograms, 3 drawings 

L W Paul, M D 
University of Wlsconsm 

Prognosis of Inspissated Cavities Robert S Study 
and Philip Morgenstem Am Rev Tuberc 59 53-67, 
January 1949 

The authors report a study of 6 cases of pulmonary 
tuberculosis m which mspissated cavities were present, 
in an attempt to determme the ultimate fate of such 
cavities Only cases were mcluded m which roentgeno- 
graphic evidence of an open cavity was originally 
present, with later studies showing the cavity becoming 
filled with secretions and then transformed into a dense 
opacity which decreased in size with the passage of 
time The pertinent data with reference to the cases 
are given m tabular form and the 6 cases are presented 
in detail Theories as to the mechanism of cavity 
closure are reviewed In the past it has been the 
general consensus of opinion that mspissated cavities 
are unsafe and will eventually empty their contents 
through the draining bronchus and cause bronchogenic 
spread The authors material refutes this point of view 
Serial roentgenograms extending over periods up to 
seven and one half years show the lesions to decrease 
consistently m size after inspissation ” It is concluded 
that a true mspissated cavity is essentially a benign 
lesion and has a favorable prognosis 
One table, 22 roentgenograms 

L W Paul, M D 
University of Wisconsm 

Mass Surveys m Childhood. Experiences and Re- 
sults Rudolf Garsche. Schweiz med Wchnschr 
79 39-43, Jan 15 1949 (In German) 

The author’s experience is based on the photoroentgen 


study of 3 014 children, 195 under sis years, 1,482 from 
SL\ to ten years and 1,337 from eleven to fourteen 
years Two thirds of these were normal, the findings 
m the remainder varied Exudative or cavernous 
lesions were m question m 23 children, while 25 more 
had increased lung markings Active tuberculosis was 
subsequently proved m 15 of the 23, but in none of the 
25 Of 482 children with enlarged hdar lymph nodes, 
only 57 were later proved to have tuberculosis Three 
of 10 pleural effusions and 2 of 7 instances of mediastmal 
widening were found to be tuberculous The 77 cases of 
verified tuberculosis constituted 2 66 per cent of the 
series No tumor except thymic hypertrophy was dis- 
covered Cardiac abnormalities were noted 56 times 
The limited usefulness of this type of study is ex- 
tensively discussed The younger the chdd, the more 
time reqiured for positioning, etc Also the proportion 
of satisfactory films is less than with adolescents, where it 
should be possible to limit spoilage to 2 per cent Even 
m the eleven- to fourteen-year group the rate of ex- 
ammation reached only 80 per cent of that of adults, 
while m children under six it was 30 per cent The 
production of technically satisfactory films thus be 
comes so hard that the procedure is not recommended 
for children under the age of six, and only under special 
conditions through the ninth year After the age of ten, 
satisfactory films may be obtamed However, there is a 
very large element of doubt m the mterpretation, and 
the opmion of a committee consisting of a radiologist, a 
pediatrician, and a phthisiologist is recommended 
Hdar abnonnahties are in particular a source of trouble, 
smee the percentage due to tuberculosis is so small In 
general, the mdiscrimmate employment of mass photo- 
roentgen surveys m chddren is to be deprecated, and 
"aimed” surveys on screened or special groups recom- 
mended 

Two tables Lewis G Jacobs M D 

Oakland, Calif 

A Tuberculosis Case-Fmding Program m Ene 
County, New York Vincent H Handy and Wdliam D 
Crage Am Rev Tuberc 59 78-86, January 1949 

The tuberculosis death rate m Ene County, New 
York, has for many years been one of the highest in 
New York State In 1946 it was 46 8 per 100 000 
population In that year a mass case fiiidmg program 
was undertaken with the aid of a mobde 70 mm photo- 
fluorographic umt Dunng the first year of operation a 
total of 80 612 persons were examined (excluding tliosc 
having unsatisfactory films) The present article 
analyzes the results obtained in this group The ma- 
tenal is presented m six tables Of the total, 1,670 w ere 
recommended for further study on the basis of the small 
films As a result of further cxammation, including 
14 X 17-inch roentgenograms, 335 persons or 4 10 per 
thousand examined were found to hav-e clinically sig- 
nificant tuberculosis Three fourths of the cases were 
minimal in extent. In addition to the cases of tubcrcu 
losis, 388 diagnoses of non tuberculous abnormalities 
were made L W Paul AI D 

University of Wisconsin 

Tuberculosis Control Program of Nine California 
Mental Institutions Results of Initial Chest X-Ray 
Survey Waldo R Occhsh Pub Health Rep 64 
4-16, Jan 7 1949 

Mental mstitutions pronde a productivx field of m- 
vcstigation m regard to tuberculosis case finding In 



888 


Abstracts of Current Literature 


December 1049 


California, in the year 1944-45 the 25 810 inmates of 
mental hospitals forming only 0 3 per cent of the popu- 
lation of the state, contributed 4 4 per cent of the deaths 
from tuberculosis The mortality from this cause in 7 
Calrfomia hospitals for the mentally ill i\as 600 per 
100,000 resident population, m 2 hospitals for mental 
defectives 400 per 100,000 Among some 25,000 
patients m the 7 mental hospitals more than 8 per cent 
were found to have previously unsuspected reinfection 
pulmonary tuberculosis Even among the employees of 
these hospitals the incidence of pulmonary tuberculosis 
was 2 7 per cent 

Prevalence of tuberculosis uas highest m patients 
with dementia praecox probably because their hospital 
stay IS longer There is some statistical evidence that 
the mental state itself is a minor factor m a large number 
of cases 

The control program now m effect m Cahfomia was 
formulated by the Department of Public Health and 
the Department of Mental Hygiene It provides for 
annual mmiature-film studies of all patients and em- 
plo} ees, segregation of tuberculous patients and large- 
film examination of aU new patients and employees 
Eleven tables Edivard E Levine, M D 

Dearborn Mich 

Problems m Radiological Interpretation J Yeru- 
shalmj California Med 70 26-29, January 1949 
Recent comparative \-ray studies bj a group of Cali- 
fornia radiologists led to the followmg conclusions (1) 
Photofluorograph> is a relatively efficient tool for 
tuberculosis case finding (2) All photofluorograms 
should be mterpreted independently by two competent 
interpreters (3) The activity of a lesion cannot be de- 
termined from a single roentgenogram 

There is a variation m film interpretation between 
different observers, similar to that noted m many other 
fields which have been subjected to valid test This 
variation is now the subject of extensive mvestigation, 
out of which should come considerable progress m all 
branches of medicme 

[The studies referred to here w ere taken by Dr L H 
Garland as the subject of his Presidential Address be- 
fore the Radiological Society of North America in 
December 1948 This appears m full m a recent issue of 
Radiologx (52 313 March 1949) ] 

Coexistent Bronchogemc Caremoma and Active 
Pulmonary Tuberculosis Edward Robbms and 
Gertrude Sdverman Cancer 2 65-97, January 1949 
The authors report 11 cases of bronchogenic car- 
cinoma and 1 of bronchial adenoma all associated with 
active pulmonary tuberculosis In 6 cases the neoplasm 
was the more prominent disease and m 6 tuberculosis 
played the dominant role It is pomted out that the 
presence of severe or prolonged pain m a patient with 
tuberculosis should direct attention to mvestigation for 
a coexistent carcinoma Eight of the 12 patients com- 
plained of pain m the chest In 6 of these the pain was 
localized to the side of the caremoma 

The authors feel that therapeutic irradiation of the 
lung for carcinoma carries a hazard of activation of a 
coexistent tuberculosis Four of the 12 patients re- 
cced radiotherapj m 2 of these there seems to have 
been definite activation of the tuberculous process and 
in another possible activation 

The finding of a negative sputum does not exclude 
active pulmonaiy tuberculosis in patients with car- 


emoma of tlie lung Where bilateral lung infiltrations 
are seen m the roentgenogram, multiple sputum ex- 
aminations should be done 

There is no demonstable causal relationship between 
pulmonary tuberculosis and bronchogenic caremoma 
In some cases it could be shown that the tuberculosis 
probably preceded the caremoma In many instances 
it was felt that the presence of an obstructive hilar 
tumor increased the severity of the tuberculosis m the 
lung parenchyma distal to the tumor 

Review of the cases suggests that m 6 of the 11 the 
diagnosis might have been made had a second major 
disease been suspected In the other 5, there were no 
clues to the coexistent major disease 

Twenty -one roentgenograms 19 photomicrographs, 
10 photographs, 1 table 

Donald R Brvant, M D 

The Henry Ford Hospital 

Tubercuhn, Coccidioidm, and Histoplasmm Sensi- 
tivity m Relation to Pulmonary Calcifications A Survey 
Among 6,000 Students at the TJmversity of Chicago 
William G Beadenkopf Clayton G Loosh, Herbert 
Lack Frederick A Rice, and Robert V Slattery Pub 
Health Rep 64 17-32, Jan 7 1949 

Histoplasmosis and coccidioidomycosis as well as 
tuberculosis may be etiologically associated with pul 
monary calcification These antigens were mcluded 
among skin tests given 6,000 students at the University 
of Chicago as part of a tuberculosis control program 
The over-all prevalence of tuberculm sensitivnty was 
26 per cent, of coccidioidm sensitivity, 4 per cent, of 
histoplasmm sensitivity 20 per cent Sixty per cent of 
those examined reacted to none of the three antigens 
The prevalence of sensitivity to all antigens increases, 
stepwTse, with age 

Pulmonary calcification was present m 29 per cent of 
the histoplasmm reactors double the figure for the 
tuberculm reactors 14 per cent The coccidioidm 
reactors were intermediate (19 per cent) Of interest is 
the fact that a third of those showing pulmonary calci- 
fication reacted to none of the antigens 

Detailed surveys were also conducted m regard to 
geographical vanations of the skm reactors and geo 
graphical distribution of pulmonary calcification 
Five figures, 8 tables 

Edward E Levin-e, M D 
Dearborn, Mich 

Honeycomb Limgs Neville Oswald and Thomas 
Parkinson Quart J hied 18 1-20, January 1949 
Sixteen cases of honeycomb lungs (a type of cystic 
disease characterized by thm-walled cysts distributed 
uniformly through the substance of both lungs) are pre- 
sented to emphasize the fact that the condition occurs in 
a variety of diseases m which there is diffuse mterstitial 
pulmonary infiltration In 6 cases the lesions were 
associated w ith a general disorder namely, xanthomat- 
osis biliary cirrhosis, tuberous sclerosis and pituitary 
disease, the histones of these cases are presented and 
they are compared with similar cases from the hterature 
In the reraammg 10 cases the honeycomb structure 
occurred as an isolated manifestation of uncertain 
etiology Occasionally a developmental cause seemed 
most likely, but more often interstitial mflammation 
appeared to be the predominant factor 

Regardless of the etiology of honeycomb lungs, the 
respiratory symptoms are the same Eight patients m 
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tlic present sene;, suffered from spontniicoiis pm umn 
thoni\, m 5 it ttTis biHtcnil The remaining 8 piOents 
fnd <lj spnei i\hich, in those ctscs followed long c nough 
■wits progresbivc, I piticiits died from progressive cor 
pulinomle uitlim two je irs of the onset of respirutorj 
symptoms 

In spite of the diverse conditions responsible for 
lioncycomb lungs iii the 1(5 casts reporteel the radiologic 
fiudmgs were remarkably constant Throughout both 
lung fields a reticular pattern was seen varying from 
fine to caarst The cy st sp ices were consistently much 
more obvious in a lung partially exillapstd by spon 
taiioous pucumothorav than m the same lung completely 
re-expanded Tomograms were made m 4 eases and 
clearly demonstrated the honeycomb appearance m 
each mstance Bronchograms in 4 cases, showed no 
abnormality , m no ease did the cy st spaces fill with 
opaque oil, ceen after coughing Occasionally the con- 
trast medium appeared to outline the walls of the cyst, 
as a result of distortion of the smaller bronchi around 
the cysts Interpretation of these findings may be far 
from easy', as many diseases gii e rise to reticulation la 
the lungs A similar, but not identical picture may be 
observed m pneumoconiosis, sarcoidosis, lymphangitis 
chronic miliary tuberculosis, and other diseases pro 
duaiig scattered pulmonary lesions Radiologic diag 
nosis depends on the identification of the cysts through- 
out both lungs reticulation, and a normal bronchial 
tree The cysts are often best demonstrated behind the 
sternum m a lateral film or in a tomogram 

Eight roentgenograms 1 photograph, 3 photomicro 
graphs 

Acute Pneumomtis Following the Inhalation of Nitnc 
Acid Fumes M Blanche, R Soichot, and J de Gislaiu 
J franc mdd etchir thorac 3 84-91,1949 (In French) 

A Case of Acute Pneumomtis Due to Nitrous Fumes 
L Justm-Besanpon, Y Paley and Cl Polonovski 
Ibid , pp 92-96 (In French) 

These are two case reports on chemical pneumonitis 
produced by inhaling fumes of nitnc acid The acuity 
and seventy of symptoms seem to depend upon the con 
centration of the gas aud upon mdividual sensitivity 
If too much of a concentrated vapor is inhaled there 
may be an acute pulmonary edema in a few hours, lead- 
ing to death m many cases With less concentrated 
vapors there is a latent period of two or three weeks be 
fore symptoms appear 

Roentgenologically there is a diffuse nodular mfiltra 
tion that seems to spare the extremities of the lung 
One patient had an eosmophiha of 18 per cent 

Treatment consists m the administration of oxygen 
and peniciilm, the latter to prevent secondary infection 
Recovery is the rule except m the acute fulminatmg 
cases 

Each paper is illustrated by 4 roentgenograms 

Chas Nice, M D 
University of Minnesota 

Pneumocomosis from Fuller’s Earth Report of a 
Case with Autopsy Findings Hcnnk O Tonnmg J 
Indust Hyg 5- Toxicol 31 41-45 January 1949 
Fuller’s earth is a soft flaky mica hke substance It 
IS dug in the open and purified by bakmg and washing 
Its m-un industrial use lies in its ability to remove im- 
purities from animal vegetable, and mineral oils 
In the case reported the pneumoconiosis vvas an in- 
cidental finding at autopsy There was no nodulation 


or missive (ihnjsis mch as is seen ii, he tvpieal silicotic 
lung The pitient aged 79 had v orked in a fuller’s 
t jrtli plint dt least fifty years earlier 
I our photomicrographs 

A Study of Post-Operabve Pulmonary Atelectasis 
John Goodwin Bnt J Snrg 36 256-2(1 ’ fanuary 
1949 

The author states that some form of piilmon iry col- 
lapse is the most frequent postoperative chest complica 
tion It IS always basal, affects the nght lung pre 
dominantly, and is most commonly seen followmg upper 
abdominal operations The collapse may be segmental 
(Group I), lobular with \ ray changes (Group II) or 
lobular without x-ray changes (Group III) 

Of 63 cases of postoperative chest complications 
studied radiologically and chmcaUy 60 were diagnosed 
as collapse of the lung In 42, radiological signs of 
collapse were present The other IS presented a 
clinical picture identical with that m patients with 
radiological evidence of the condition 

The author believes that no advantage is to be 
gamed by adopting a sharply defined classification of 
postoperative collapse since on clinical grounds cases do 
not fit into a rigid plan, hut merge imperceptibly from 
one group to another 

Twelve roentgenograms showing different phases of 
collapse, 1 table Edsel S Reed M D 

University of Louisville 

Pleural Fibrin Body Simulating Cardiac Aneurysm 
Report of a Case Philip Morgenstem Dis of Chest 
IS 103-106, January 1949 

Roentgen examination of a patient with an induced 
left pneumothorax showed a convex area of density 
adjacent to the cardiac apex suggesting an aneurysm 
Fluoroscopy in various positions showed the abnormal 
shadow to be due to a large fibrin body which vvas fixed 
m the anteromedial portion of the left pleural space 
Since an earher film had shown a normal cardiac shadow, 
it vvas concluded that the fibrin body developed after 
the induction of pneumothorax 

Three roentgenograms Henri K Tavlor, MD 

New York, N Y 

Postmortem Pneumothorax David Salkin Dis of 
Chest 15 1-23 January 1949 
Artificial pneumothorax was mduced lu 80 cadavers 
and the effects on a vanety of pulmonary pathological 
processes were observed The cadavers were examined 
fluoroscopically and roentgenologically in the erect 
position within three hours after death The conditions 
represented were cavernous tuberculosis, 74 cases, 
miliary tuberculosis 2 cases emphysema, 2 cases 
silicosis and bronchogenic carcinoma, 1 case each 
The author giv es his obscrv ations as they affect the 
thoraac cage and the contained structures He also 
describes the mechanism in the living and m the dead 
He reports that practically the same results were ob 
sen cd postmortem as in the In mg In tlie In mg ncuro 
muscular action tissue elasticity and contractility arc 
responsible for certain changes Postmortem these 
same changes are accomplished by mechanical factors 
an increase in intrapleural pressure 

Included are 19 antemortem and postmortem roent- 
genograms Hexrv K TAVtoR, M U 

New York, N Y 
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Anatomy and Physiology of the Lesser Circulation as 
Indicated by Its Behavior in Health and Disease L R 
Sante Am J Roentgenol 61 1-16, January 1949 
The author discusses the mterdependence of all the 
lung structures and then- influence on the lesser circula- 
tion He beheves that the septum betueen adjacent 
alveoli contains fibrous stroma and elastic fibers which 
aid m allowing capillaries to expand and contract 
In emphysema, the pressure of the distended alveoli 
squeezes the capillary network and also presses on the 
smaller bronchioles to interfere with passage of au- to 
and from the alveoh This results m a radiolucent lung 
field m both mspuation and expuation 

In atelectasis, the density produced is due mainly to 
the engorged capillaries m the collapsed segment The 
absence of mtra-alveolar positive pressure allows the 
capillanes to become engorged 

If thrombosis m the bronchial cu-culation completely 
obstructs the lumen of the vessel, necrosis promptly 
follows (a matter of hours) Rounded nodules from 0 5 
to 3 0 cm in diameter appear They rapidly liquefy m 
the center, leavmg smooth annular shadows, havmg 
thick but uniform walls They may disappear or re- 
main a year or more 

P ulm onary embohsm, bronchiectasis and the lym- 
phatic system m the lungs are discussed briefly 
Twelve roentgenograms, 10 photomicrographs 

M M Manalan M D 
Indiana University 

Conditions Which Result m Increased Pressure 
Withm the Lesser Circulatiom C Allen Good and 
Thomas J Dry Am J Roentgenol 61 26-29, Jan- 
uary 1949 

Pulmonary hypertension may be recognized by 
venous catheterization of the heart or by the roent- 
gen changes The signs disclosed to the roentgenolo- 
gist are (1) enlargement of the pulmonary artery and 
outflow tract of the right ventricle (conus), (2) enlarge- 
ment of the right side of the heart Incompetence of the 
pulmonary valve adds the phenomenon of "hilar dance” 
seen fluoroscopically, with exaggerated pulsation of the 
pulmonary arteries 

The various conditions which cause pulmonary hyper- 
tension may be classified as follows 

(1) Obstruction to the lesser cuculation beyond the 
pulmonary cucuit, as m the presence of mitral stenosis 
or a faihng left ventricle, (2) obstruction withm the 
pulmonary system by embolic or thrombotic processes 
or widespread pulmonary emphysema and fibrosis, 
(3) abnormal shunts of blood from the arterial side mto 
the pulmonary cuculation such as occur m patent ductus 
arteriosus and mteratnal septal defect, (4) kyphoscoh- 
osis Absence of enlargement of the left auricle is 
evidence that obstructive cause of pulmonary hyper- 
tension IS withm the pulmonary cueuit 

Two chest roentgenograms demonstrate the diagpios- 
tic features of acute cor pulmonale due to pulmonary 
embohsm without the associated roentgen findmgs of 
lung infarction or pleural reaction 

J A Caiipbell, M D 
Indiana University 

Evaluation of the Lesser Cuculation as Portrayed by 
the Roentgenogram W Walter Wasson Am J 
Roentgenol 61 30-37, January 1949 

The proper roentgen analysis of the lesser cuculation 
depends upon careful technic as well as a detailed 


knowledge of the mechanical and physiological vana- 
tions of the heart and lungs 

Normally the thickness of the wall of the right ven- 
tricle does not change after birth and some other force 
must aid m the movement of the great v oluine of blood 
through the lungs The author states that the changing 
mtrapulmonary au pressure durmg respiration un- 
doubtedly influences the blood flow through the pul- 
monary veins and capillaries 

To prove that there is increased pressure in the lesser 
circulation, it is necessary to demonstrate enlargement 
of the right heart Frequently, with increased pressure 
“hilar dance” is noted There may be lymph stasis or 
edema of the au sacs associated with atelectasis 

All diseases of the chest may involve the lesser cucu- 
lation The author gi\ es the follow mg classification 

1 Primary and secondary heart disease, mcludmg 
congenital anomalies %alvular disease, congestive 
failure 

2 Primary and secondary diseases of the pulmonary 
vessels, as primary sclerosis of the arteries, aneurysms, 
arteriovenous fistulae, rheumatism, emboh, metastatic 
tumors allergic response 

3 Diseases which constrict or compress the pul- 
monary vessels, such as pulmonary fibrosis and those 
which produce inflammatory mvolvement of the 
vessels, such us tuberculosis 

4 Conditions which mfluence the lesser cuculation 
by disturbmg the mechanics of the chest, thereby rc- 
duemg the power of respiration to propel blood These 
mclude obesity, kyphosis, funnel chest, chest wall 
trauma, postoperative fixation of the diaphragm 

Eight roentgenograms, 2 drawmgs, 1 table 

Ralph T Levin, M D 
Indiana University 

The Heart m Sickle Cell Aneima. William H Hig- 
gms, Jr South M J 42 39-44, January 1949 

Heart changes have been demonstrated m a high per- 
centage of patients with sickle cell anemia These 
changes most nearly simulate those of rheumatic heart 
disease, both radiologically and clmically, but the two 
diseases are practically never co-existent In the 
author’s senes of 62 patients, murmurs were heard m 72 
per cent, the most common bemg the apical systohe 
murmur The next most common murmur m this 
series of cases was the pulmonary systolic, heard m 33 
per cent of these cases 

RoentgenographicaUy the heart usually appears 
globular The so-called "mitral heart,” with promment 
pulmonary conus, is not unusual, but left auncular en- 
largement IS seldom demonstrable fluoroscopically 
Right sided enlargement may occur without generalized 
hypertrophy or dilatation, possibly due to pulmonary 
hypertension secondary to vascular obstruction Con- 
gestive failure is rare m sickle cell anemia, even with 
enormous paneardiac dilatation In young patients 
changes m heart size usually regress with improvement 
of the anemia by repeated transfusions, m the older 
group with more chronic anemia the changes are un- 
affected by treatment 

Three roentgenograms, 2 tables 

Harvev j Thompson, Jr , M D 
Jefferson Medical College 

PencarditiB. S C Percefull and Roger B Bost. 
South M J 42 34—39 January 1949 

The author classifies pericarditis clmically as (1) 
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ncutc, (2) chronic constnctne, and (3) chronic noncon- 
stncti\ c The snhciit features of 1 0 eases are presented 

The most imporlniit clinical findings listed arc the 
chamctcristic substcmal pain, friction rub, and the elec 
frocardiographic fimhnEs 

A \ cr> brief suniniarj of the radiologic signs of pen- 
cardial effusion is gnen The nonnal subdivisions of 
tlic cardiac shadou arc obliterated Kcitlier the Vnl- 
sal\a innncu\er, nor the Alucller test produces any 
significant change in sire or shape of the cardiac shadow, 
\Nhcreas in dilatation the shape of the heart wdl vary 
markedly In a normal chest the bifurcation of the 
traclica has an angle of about 76 degrees In cardiac en- 
largement it IS s isiblc and frequently u idencd to 100 to 
130 degrees This angle is often obscured in pencardial 
effusion, when \isible, it is seldom widened Rapid 
change of heart size m repeated films is suggestive of 
pencardial effusion 

Fi\ e roentgenograms , 3 electrocardiograms 

John DeCarlo, Jr , M D 
Jefferson Medical College 

Value of Angiocardiography in Establishmg the 
Diagnosis of Pencardifas with Effusion. Robert G Wil- 
hams and Israel Steinberg Am J Roentgenol 61 
41-44, January 1949 

Angiocardiography by tlie method of Robb and 
Steinberg was used in 4 patients m whom routine 
methods of mvestigation were inconclusive m establish- 
ing a diagnosis of pencarditis with effusion Films were 
taken in the postero-antenor projection at appropriate 
mtervals to demonstrate the chambers of both sides of 
the heart, and m each mstance the opacified chambers 
were seen to he well withm the cardiac silhouette. 

The distance between the opacified right and/or left 
heart chamber and the cardiac silhouette represents the 
combmed thickness of the muscular wall of that cham- 
ber and the pericardium and its contents Any density 
outside the chamber wail represents fluid The method 
is particularly valuable when chnical and laboratory 
findmgs are mconclusive 

In the 4 cases reported the diagnosis was confirmed by 
pencardial tap 

Three roentgenograms Jambs Lorman, M D 

Indiana University 

Spontaneous Pneumopencardium Case Report. 
Vernon C Harp, Jr , and Edwm S Peeke Am Heart 
J 37 134-141, January, 1949 

A diagnosis of spontaneous pneumopencardium was 
made roentgenographically m a 63-year-oId male. 
The patient died on the second hospital day On post- 
mortem examination the stomach was found adherent 
to the diaphragm and to the transverse colon On 
separation of the organs necrotic areas with communica- 
tions were found, one between the stomach and pericar- 
dium through the diaphragm, and a second between the 
stomach and colon No tumor was visible, but micro- 
scopic exammation rev ealed a scirrhous caremoma of the 
stomach The anatomical diagnosis was scurhous 
caremoma of the stomach with ulceration and adhesions 
to and perforation of the diaphragm, pericardium and 
transverse colon, with gastrocolopencardial fistulae, 
and pneumopencardium 

Only 10 cases of spontaneous pneumopencardium 
have been reported since 1931 and these include no in- 
stances in which carcinoma was the cause In a rev icw 


of the earlier literature Shackelford (JAMA 96 187, 
1931) found 39 spontaneous cases, 13 of which were 
due to erosion of hollow viscera Pencardial perforation 
was caused by benign ulceration of the esophagus m 4 
instances and of the stomach m 5 Caremoma of the 
esophagus caused 3 mstances of pneumopencardium 
Only one case was associated with caremoma of the 
stomach and m this mstance radium necrosis was con- 
sidered to have been responsible for the perforation 

Four illustrations, including 1 roentgenogram 

Henry K Taylor M D 
New York, N Y 

Heart Index or Heart Volume in Judgement of 
Congenital Heart Diseases Sigurd Eek Actapaediat 
37 61-67, 1949 

The author believes that the heart-volume method of 
Jonsell (Acta radiol 20 235, 1939) is snpenor to the 
index method for determimng cardiac size Jonsell 's 
method is a modification of the Rohrer Kahlstorf 
formula for ellipsoid bodies, K X L X B X D, where K 
IS a constant of several factors, among which is the focal 
distance, L is the longest diameter, measured from the 
base of the shadow of the arterial trunk on the right side 
of the heart down to the apex, B is the broadest 
diameter, namely, the shortest distance from the nght 
heart-diaphragmatic angle to the left border of the 
heart, and D is the greatest depth from the frontal 
border of a moderately filled esophagus to the frontal 
border of the heart, or, if this is not definable, to the 
postenor border of the sternum 
The measurements by the two methods m 23 cases of 
Fallot’s tetralogy and 7 of Eisenmenger’s complex are 
compared Projection of a Fallot roentgenogram on top 
of that of an Eisenmenger case shows that the heart in- 
dex method does not take mto consideration the depth 
or length of the heart and thus gives a very mexact mdi 
cation of its size 

Two roentgenograms, 2 drawmgs, 2 tables 


Syndrome of Pulmonary Stenosis with Patent Fora- 
men Ovale Arthur Selzer, William H Games, Charles 
A Noble, Jr Wilham H Higgms Jr , and Robert O 
Holmes Am J Med 6 3-23, January 1949 

Two cases of pulmonary stenosis with intact inter- 
ventricular septum and patency of the foramen ovale 
are reported with an analysis of 27 additional autopsicd 
cases from the hterature This senes is compared with 
repiorts of autopsied cases of pulmonary stenosis with 
both septa closed of the tetralogy of Fallot and of the 
Eisenmenger syndrome 

Pulmonary stenosis with patent foramen ovale is 
characterized by chronic cyanosis, polycythemia, and 
clubbing In degree of cyanosis, it occupies an inter 
mediate place between the tetralogy of Fallot and the 
Eisenmenger syndrome Pulmonary stenosis with 
closed septa is essentially a non-cjanotic lesion 

On the basis of cyanosis cases of pulmonary stenosis 
with and without patency of the foramen ovale are 
placed m different classes of congenital heart disease 
Otherwise these two diseases arc clinically and patho 
logically very srniilar and differ from the tetralogv of 
Fallot in important respects 

The most disUnctive feature of pulmonary stenosis 
with patent foramen ovule is the x ray appearance of the 
cardiac shadow which is characterized bv a tiost 
stenoUc dilatation of the pnhnonarv' anJ, „„,i ,n 
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branches This again places the condition in an inter- 
mediate position between the small shadows of the pul- 
monary vessels m the tetralogy of Fallot and the very 
prommently dilated and congested pulmonary vessels of 
the Eisenmenger syndrome 

Other chnical features and pathologic findings of pul- 
monary stenosis with patent foramen ovale are dis 
cnssed, and evidence is presented to show that this is a 
well defined clinical entity with enough distinctive 
features to make possible diagnosis during life Ne\t to 
the tetralogy of Fallot it is the most important con- 
genital cardiac lesion m adults uith chronic cyanosis, 
polycythemia, and clubbmg It is a conspicuous excep 
tion to the rule that cyanotic congenital heart disease 
with dilated pulmonary arteries is unsuitable for surgical 
relief 

Eleven lOustrations, mcludmg 4 roentgenograms, 8 
tables 


THE BLOOD VESSELS 

Diagnosis of Congenital Aneurysm of the Puhnonaiy 
Artery Report of Two Cases Charles T Dotter and 
Israel Steinberg New England J Med 240 51-64, 
Jan 13,1949 

The authors define congenital aneurysm of the pul- 
monary artery as an organic, localized or diffuse dilata- 
tion that cannot be accounted for by any known 
cause of pulmonary artery dilatation Many reported 
cases are associated with other contributing factors and 
therefore cannot be considered congenital in origin 
Two cases are here recorded 

The first patient was a 34-year-old male who had once 
been refused a job because of an abnormal shadow about 
his heart There was no history of rheumatic fever or 
venereal disease Physical examination showed an ac- 
centuated pulmonary second sound, a systohc murmur 
at the thud left mterspace and m the pulmonic area, 
and a basal diastolic murmur A film of the chest 
showed a prommence m the pulmonary artery segment 
and at fluoroscopy this was seen to be expansile durmg 
systolic pulsation On lateral projection, a rounded 
density was seen in the midst of the hilar shadows 
Angiocardiography showed an aneurysmal dilatation of 
the mam stem pulmonary artery and its left mam 
branch, 62 mm m its supero inferior diameter There 
was no other evidence of abnormality The patient 
IS asjnnptomatic 

The second case was that of a 60 year-old white fe- 
male who, at the age of forty-four, was supposed to have 
had tuberculous cervical lymphadenitis (not proved) 
X-ray examination of the chest showed a prommence of 
the left hilar region, assumed to represent tuberculous 
lymphadenitis There was no change in the appearance 
of the chest over a period of six years The patient was 
asymptomatic Physical examination revealed a sys- 
tohc murmur at the second and thud left interspace and 
the pulmonic second sound was accentuated A film of 
the chest showed prommence of the left cardiac border 
which at fluoroscopy had an expansile systohc pulsation 
In the lateral projection a rounded density was seen m 
the mid-hilar region Angiocardiography showed a 
dilatation of the mam stem and both mam branches of 
the pulmonary artery measuring 60 mm at its greatest 
supero inferior diameter No other abnormality was 
noted 

Both of these cases appear to fill the requuements of 


congenital aneurysm of the pulmonary artery, since no 
predisposing cause was uncovered 

Six roentgenograms (4 angiocardiograms) 

John B McAneny, M D 
Johnstown, Penna 

Congenital Aortic Atresia. Report of the Fust Case 
with Left Axis Deviation of the Electrocardiogram. 
Louis A Soloff Am Heart J 37 123-128, January 
1949 

The author presents the case history of a newborn in- 
fant w ith a congenital cardiac anomaly Cyanosis and an 
increased respiratory rate appeared on the thud day of 
life Roentgen examination rev ealed a ‘ tremendous 
heart,” increased pulmonary vascular markings, and a 
distended superior vena eava The enlargement was 
essentially upward and anteriorly and involved the 
right auricle, right ventricle, and pulmonary eonus 
There was no appreciable enlargement posteriorly or 
downw ard An electrocardiogram revealed left axis de 
viation 

The ehild died of eongestive heart failure at four 
weeks of age Autopsy showed the heart to occupy the 
major part of the thoraeic cavity It weighed 69 gm 
(normal weight 19 gm ) and was made up of a huge 
smgle-chambered ventricle, an abnormally large nght 
auricle, and a small left auricle The large ventricle 
opened normally mto an enlarged pulmonary artery 
The ductus artenosus was widely patent An abortive 
left ventricle communicated with the nght ventnde 
There w as a narrow channel between the left auricle and 
the left ventnde, and another small channel between 
the left ventnde and the base of the aorta. Imper 
forate septa lay between the left aunde and left ven 
tncle and between the left ventnde and the aorta 
The blood flow was from the pulmonary vems mto 
the small abortive left aunde, through a patent foramen 
ovale mto the large nght aunde, into the large single- 
chambered ventnde, into the pulmonary artery, and 
thence to the lungs and through the ductus artenosus 
into a small abortive aorta The venae cavae emptied 
normally mto the nght aunde 

Aortic atresia is a rare congenital anomaly, usually 
associated with hypoplasia or absence of the left ven- 
tnde It IS incompatible with life beyond a few weeks 
The association of left axis deviation with cyanosis is 
unusual m the newborn Taussig (Bull Johns Hopkms 
Hosp 59 435, 1936) expressed the behef that it 

occurred only m tncuspid atresia Schnitker (The 
Electrocardiogram in Congenital Heart Disease, 
Harvard University Press, 1940) observed it with 
Iruncus communxs perstslens, and it has been found in 
Ebstem’s disease The present case indicates that it 
may occur also with aortic atresia 

The author believes that axis deviation depends 
primarily on the electrical position of the heart When 
the heart is closer, electncally, to the left arm, left axis 
deviation tends to occur, when it is closer to the left 
leg, the tendency is to right axis deviation The vertical 
heart tends to have a right axis deviation, and the trans- 
verse heart a left axis dev lation In the case recorded 
here growth had been limited by the diaphragm and 
lateral chest wall, and the heart grew cephalad so that 
It was electrically closer to the left arm and therefore a 
left axis deviation was produced 

Two roentgenograms, 1 drawing, 1 electrocardiogram 
Henry K Taylor M D 
New York, N Y 
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Diagnosis of Dissecting Aneurysm of the Aorta by 
Angiocardiography Report of a Case Abner Golden 
and H Stephen Weens Am Heart J 37 114-1 IS, 
Janunrj 1049 

It IS geiicrilly agreed that the characteristic roentgen 
features of a dissecting aneurysm are a progressuc 
widening of the aortic shadow, with diminution or ab 
scncc of pnls,itions The authors report a case of this 
type 111 which angiocardiography w as done 

A 55-jcar old white male was suddenly seized witli 
substcnial pain which was followed by progressive e\er- 
lional d>spnca and weakness Roentgen cvamination 
showed the heart to be normal m size and position but 
revealed a widened and elongated aortic shadow with 
diminished pulsations m the aortic arch and descending 
aorta There was a smooth shallow elevation along the 
superior aspect of the arch An angiocardiographic 
examination in the left anterior oblique position showed 
the ascending aorta to be moderately widened with 
no abnormalities in its walls or contours, the upper and 
posterior wall of the transverse and descending portions 
were thickened, with considerable narrowing of the 
lumen in the distal portion of the thoracic aorta 

Surgery revealed a marked fusiform enlargement of 
the aorta, ansing 5 cm above the pericardial reflection 
and extending to within a few centimeters of the dia- 
phragm, the size and extent corresponding to the 
angiocardiographic findings 

Two roentgenograms, 1 drawmg 

HEtniY K Tavxor, M D 
New York, N Y 

Complete Ligation of the Abdominal Aorta for 
Aneurysm by the Spiral Method A Case Controlled by 
Aortography Antonio Prudente Am J Surg 77 
79-02 January 1949 

The author who is resident m SSo Paulo Brazil, pre 
sents an analysis of the reported operated cases of 
aneurysm of the abdominal aorta dunng the past one 
hundred and thirty one years He describes the tech- 
nics used the complications and the results In his own 
successfully operated case a ligature of fascia lata was 
apphed in spiral form after preliminary crushing of the 
vessel with a silk bgature 

Diagnostic roentgenography was utilized m the 
author’s case both preoperatively (barium enema study) 
and postoperatively (aortography) The barium 
enema showed a deviation of the right colon and cecum 
toward the mid-line Aortography was done for the 
purpose of determinmg the amount of closure of the 
aorta and the collateral circulation 

The aortogram was obtained forty nine days after 
ligation of the aorta the procedure bemg performed 
under spinal anesthesia Sodium iodide was used as the 
contrast medium The mjection was made with an 
18-cm needle introduced into the aorta through the 
mfenor left costovertebral angle The machine of 
Reynaldo Santos was employed to obtain a pressure 
of 4 5 pounds At the moment of injection the patient 
complamed of severe pain in the abdomen and thorax 
lasting a few seconds The films were satisfactory and 
showed total mterruption of the aorta and a ncli col 
lateral circulation 

From observation of the case presented, the follow mg 
conclusions are drawn (1) A fascia lata ligature m 
spwal form effects total and definitiv e occlusion of the 
abdominal aorta (2 ) the troubles caused by ligation are 
of a neurotrophic order due to deficiencj of the blood 


supply and tliey gradually disappear, (3) an aortic 
aneurysm can be cured by total and definitiv e occlusion 
of the aorta above the site of involv ement 

Two roentgenograms, 3 photographs , 9 drawings 1 
table Marlyn VV Mieler, M D 

Univ ersity of Pemisylvama 

Surgical Chmes Comphcations of Injection of Thoro- 
trast m the Carotid Artery Department of Surgerj , 
George Washington University School of Mediane 
Arch Surg 58 60-74, January 1949 

This symposium covers 13 patients in whom thoro 
trast had been extra vasated , mil the accident had in 
volved the neck and in 2 the elbow Seven of the cases 
have been previously reported (Amory and Bunch 
Radiologj 51 831, 1948) The result of this accident 
was usually a slowly growing inflammatory mass some 
times accompanied by hoarseness dysphagia and 
dyspnea Surgical excision was generally difficult re- 
quiring careful sharp dissection but as a rule the end 
result was good, with cessation of progress of the lesion 
and more or less rehef of symptoms The systemic 
effects of thorotrast and its radioactivity are briefly dis 
cussed 

Dr J Blame Harrell felt that with proper technic ex 
traimscular injection should be rare but nevertheless 
recommended the use of diodrast as preferable to thoro 
trast. Dr Duane C Richtmeyer advocated immediate 
block dissection of the neck to remove the thorotrast 
when it was accidentally extrav asated 

Four roentgenograms, 2 operative photographs, 4 
photomicrographs Lewus G Jacobs M D 

Oakland Calif 

Arterial Anomalies of the Spinal Cord Joseph A 
Epstein, Aaron J Beller, and Ira Cohen J Neurosurg 
6 45-56 January 1949 

Though arterial anomalies of the spinal cord have 
rarely been described, the authors have seen 6 cases 
among 77 mtradural extramedullary cord lesions ex- 
posed surgically since 1931 Tliese cases are presented 
m some detail The anomaly consists of numerous coils 
and loops of enlarged vessels containing bnght red 
blood, usually not pulsating and lying in the subarach 
noid space It occurs inth equal frequency in the him 
bosacral and dorsal segments of the cord Hemorrhage 
may be present Histologically the vessels show eon 
centric medial hypertrophy with normal intima and ad 
ventitia 

All of the authors patients had symptoms of gradu 
ally mcreasmg pressure m the thoraeic and lumbar 
spinal cord It was of interest that cutaneous nev i were 
absent Manometnc tests showed a partial block in 
most cases Myelography revealed the s.imc findings 
There was an interruption m the column of oil at the 
upper level of the lesions with a subsequent dispersal 
into small rivmlets and droplets whose outlines formed a 
pattern defining the course of tortuous convoluted 
vessels Roentgenograms showed these defects clcarlj 
and offered the only means of preoperative diagnosis 
Treatment was bj laminectomy and decompression 
in most cases Radiotherapy was believed to have no 
effect on the course Because of the possibility of 
further occlusion of the small nutrient vessels irradn 
tion IS not considered adv isablc 
Three myelograms, 2 drawings 

Paup R Roviax M D 
Baltimore, Md 
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Invesbgation and Treatment of Artenal Disturbances 
in the Lower Lunbs Clifford Jones and R. E Steiner 
Bnt J Surg 36 286-294, January 1949 
The authors report a senes of 46 cases in which 
artenography was done to demonstrate the presence, 
localization, and nature of pathological changes in the 
artenal tree of the lower extremity and the efficiency of 
the collateral circulation Twenty-six patients had 
artenosclerosis, 11 had thrombo-angiitis obliterans, and 
m 9, with symptoms, the arteriograms were normal 
In arteriosclerosis, radiographs of the limb not infre- 
quently show calcification of the media The arteno- 
grams show the lesions as widespread and affecting 
several of the larger vessels The artenal contour is 
irregular m the diseased areas In the later stages the 
artenal wall has a shaggy outlme and the lumen be- 
comes narrowed The next stage is vascular occlusion 
which usually affects a large main artery The throm- 
bosis may be very extensive and show clear-cut ends 
Collateral channels with mconstant distnbution appear 
at an early stage in the disease At the pomt of ongin 
and termmation of the collateral vessels a localized bul- 
bous dilatation is sometimes seen Occasionally the 
thrombus is canalized and a narrow wmding channel 
can be seen runnmg through it 

In thrombo-angutis obliterans, plam films show no 
rascular calcification Arteriograms show a smooth 
narrowmg of the vascular lumen, short m extent, 
localized m the authors senes to the lower third of the 
femoral or to the popliteal artenes Collateral channels 
appear early, become numerous and must as shown by 
the absence of pam, give an adequate blood supply to 
the restmg limb The impression gamed m the present 
senes of cases is that collateral channels are more 
numerous than m penpheral artenosclerosis, and this is 
used as a entenon to differentiate pathological narrow- 
mg and spasm Contour changes m the artenal wall 
are localized and less widespread m thrombo angiitis 
obhterans than m artenosclerosis In the more ad- 
vanced cases vascular occlusion is demonstrable, af- 
fectmg either a large vessel or one or two smaller ones 
The thrombosis ends sharply, and seems to cut across 
the lumen at nght angles, or to show a smooth convex 
border, and is not irregular as m some of the arteno- 
sclerotic cases 

The radiographic findmgs m artenosclerosis and 
thrombo angutis obhterans are illustrated by arteno- 
grams The technic is adequately covered Fifty per 
cent Pyelosd was used as the contrast medium 

The authors thmk that routme artenography should 
be earned out in the investigation of patients with 
evidence of mtermittent claudication and penpheral 
vascular disease 

Treatment consists of courses of parav ertebral sympa- 
thetic blocks m the very old patients and a lumbar 
sympathectomy with or without an artenectomy in the 
better risk patients 

Fifteen artenograms 1 photograph fllustratmg the 
technic, Stables \\ rcLiAii H SvirrH MD 

University of Louisville 

Injection Treatment of Vancose Veins Radiological 
and Histological Invesbgafaons of Methods J B 
Kinmonth and D J Robertson Bnt J Surg 36 294- 
300 January 1949 

In order to learn something of the fate of injected 
sclerosing soluuons used m the treatment of vancose 


veins, and the effect upon the different components of 
the venous tree, injections imitating therapeutic proce 
dures were made with urographic dyes Diodone was 
chiefly used because of the lack of immediate pain on in 
jection Observations of three types were made (1) 
At operation radiographs of retrograde injections 
down the great saphenous veins of patients selected for 
high ligature (2) Fluoroscopic screening of injections 
of normal and vancose veins (3) Senal venograms of 
direct injection of varicose v eins 

The authors conclude that mass retrograde injection 
down the great saphenous v em is inaccurate and 
should be abandoned In a series of 17 cases, only 5 in- 
jections could be considered as satisfactory In the 
remamder, 40 per cent or more of the dye passed at 
once out of the "target area,” i e , the great saphenous 
and \ ancosities in the thigh and calf 

Fluoroscopic study of injections of vancose veins m 
the calf showed that the dy e sank at once mto the vems 
around the ankle if the patient was standmg , however, 
the dye would remain where mjected if the leg was kept 
m a horizontal position Dye injected mto normal leg 
vems did not pass distally 

Senal venography showed that (1) From 1 to 1 5 c c 
is the optimal amount of fluid for an mdividual mjection, 
larger amounts tending to spiff over into the deep veins 
(2) Entry into the deep veins is particularly likely to 
occur m tnbutanes of the small saphenous at the back of 
the leg (3) Senal films of the same mjection confirmed 
what was found on fluoroscopic screening (see above) 
(4) Fluid passmg into the deep vems remains there 
longer than might be expected The fluid remams for 
a longer tune stiff m the communicating vems and there 
IS a tendency for it to hnger m the vicmity of valves 
These venographic studies suggested that some of the 
present methods of injection therapy might lead to 
damage of valves or intima m the deep or communicat- 
mg channels, particularly the latter 

Histological studies upon the effects of s mall doses of 
sclerosant shoved definite damage to the vems and 
valves ev en where no clinical effect was demonstrable. 

On the basis of the above mvestigation the authors 
make recommendations for treatment 

Ten roentgenograms, 3 photomicrographs, 1 draw- 
mg, 1 table Wn-LiAii H Smith, M D 

University of Louisville 

Traumatic False Aneurysm Simulating Bone Sar- 
coma. Donald C Bowie and A \V Kay Bnt J Surg 
36 310-311, January 1949 

A case is described of a traumatic false aneurysm of 
the anterior tibial arteiy simulatmg a sarcoma of the 
fibula in a soldier who was nmeteen years of age and who 
had had a gunshot wound of the right leg eight months 
previously The diagnosis was established by operation 
and recovery was complete 

The authors state that there are pitfalls in radio- 
logical diagnosis and they think it wise, when dealing 
with bone tumors to rest the diagnosis upon a liberal 
biopsy before embarkmg upon mu tilatin g surgery 
Four roentgenograms, mcludmg artenograms 

Wn-LiAM H Smith, M D 
University of Louisville 

Cusoid Aneurysm of the Scalp Report of a Case 
Orville F Grimes and Norman E Freeman Ann Surg 
129 123-130 January 1949 

Cirsoid aneurysms of the scalp are usually progressive 
m nature and result most frequently from non pene- 
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trating trnmim to in iron cotUnmiiB ii ijk. ^ istuig 
losculnr lesion of i coiiKcmtal angiomatous miure 
The cirsoid is n form of artenor Liimis aiicnr^’sin cxhioit 
mg multiple nbnoniial coiiiniuiiicitions hetvcieii the 
snnilcr arteries and \ciiis The de-crc-iswi n.-.ist nice of 
blood flow through the imiltiplc coinniuiiications kids 
to a large \ ohiinc flow of blood to the area resulting in a 
dilatation of all the eessels in the neighborhood of the 
Cstiiln The enlarged \ csscls arc clearly visible and re 
scnible a mass of worms beneath a thinned out and 
bluish tinted scalp In contrast to the more common 
congenital angioma the cirsoid ancurj'sm pulsates and 
exhibits a bruit and thrill o\cr the abnormal com 
niunications 

Altliough many methods of treatment have been ad 
vocated, the procedure of choice is complete extirpation 
accompanied or preceded bj ligation of the afferent 
arteries 

The authors present a case of cirsoid aneurysm of the 
scalp m a 35-ycar old white male The operation used 
to extirpate the lesion is desenbed, and the dangers 
accompanying surgery are discussed 

Sc\cn illustrations, including two arteriograms 

Donald R Bryant, M D 
The Henry Ford Hospital 


THE DIGESTIVE SYSTEM 
Benign Nonspecific Neoplasms of the Gastro- 
intestinal Tract J L Smoot and D W Scott, Jr 
Virginia M Monthly 76 S-12, January 1949 

Three distinct types of granulomatous tumors may 
occur in the gastro mtcstinal tract (1) specific granu- 
lomas that is, tuberculosis syphilis, actmomycosis, 
Hodgkm’s disease and lymphosarcoma, and occasionally 
granuloma ingiunale, (2) non-speafic granulomas pre- 
sumably due to low grade infection , (3) true regional or 
terminal ileitis The first can usually bo separated from 
the latter two by histologic examination The his- 
tology of non specific granuloma and true regional ileitis 
IS, how'ever quite simdar 

Regional iteitis is characterized by pam in the right 
lower quadrant, diarrhea, fever, and occasionally ob 
struction Fistula formation is quite common and may 
extend to adjacent viscera or through the abdommal 
wall X-ray evidence is typical, showing the ‘‘so-called 
strmg sign’ and ' lead pipe” appearance of the bowel 
Non specific benign granuloma is a migratory lesion 
which occurs more frequently m the colon than m other 
portions of the bowel It usually mvolves one particular 
localized area does not cause diarrhea stricture of an 
entire segment or a fistulous tract The lesion tends to 
enlarge and is strongly suggestive of a malignant growth 
on clmical exammation It is differentiated from cancer 
mth more diflSculty than from regional ileitis As a rule 
the profound anemia of carcinoma of the right bowel is 
not present there is usually some delation of tempera- 
ture, wnth an associated increase m leukocyte count 
Surgical mten^ention is necessary in carcinoma, non- 
specific benign granuloma, and regional enteritis Re- 
gardless of the preoperatii e diagnosis the bowd should 
be prepared for large bowd surgery before the abdomen 
IS opened, as it may be impossible to nde out one of 
these three conditions A case of benign non-specific 
granulomatous tumor of the ileocecal vali c is reported 
One roentgenogram, 2 photomicrographs 

J E Whiteleathbr M D 
Memphis, Tcnn 


Experience with Screening Tests m the Detection of 
Cancer David State Minnesota Med 32 57-61, 
January 1949 

Since achlorhydria occurs m approximately 70 per 
cent of all patients with gastric carcinoma and an ad 
ditional 15 or 20 per cent have hypochlorhydria. 
It was felt that examination of mdmduals with achlor- 
hydria and hypochlorhydna could possibly lead to the 
Uncovering of silent gastric cancers Accordmgly all 
out patients registenng at the Umversity of Minnesota 
Hospital were tested for gastric acidity followmg sub 
cutaneous administration of histamme. Those showmg 
achlorhydria or hyTiochlorhydna were exammed roent- 
genologically (fluoroscopy and routme and spot films) 
Also exammed were persons having pernicious anemia 
those with a family history of gastnc cancer, those 
showmg occult blood in the stool, and those with unex 
plained hemoglobin values of 11 0 gm and less 
Among 2,890 persons tested for aadity, 911 had 
achlorhydria and 90 had hjqiochlorhydna In these 
two groups roentgen examination revealed 19 gastnc 
polyps with an additional 13 questionably present, and 
7 silent caremomas (3 cases subsequently discovered 
bring the number to 10) Four gastric poljqis and 2 
Silent caremomas were found among 70 patients with 
pernicious anemia. The findmgs in the other groups 
were not significant 

A comparison of these results with those of others who 
have used age alone as a entenon for exammation mdi- 
cates clearly that screemng on the basis of achlorhy- 
dria, hypochlorhydna and pernicious anemia has per- 
mitted the discovery of a greater number of cancers for 
a given number of x ray examinations 
The author also describes the routme examinations 
and laboratory studies on patients presenting them- 
selves to the cancer detection center for evaluation or 
determmation of malignant conditions 
Five tables Edsel S Reed, M D 

University of Louisville 

Diverbcula of the Stomach A Report of Thirty 
Cases and a Review of the Literature Charles H 
Brown, Roger P Bissonnette, and Robert D Albcc 
Gastroenterology 12 10-23 January 1949 
A senes of 30 gastnc diverticula seen m a toLal of 
526 000 hospital admissions is analyzed The roentgen 
findmgs were m general characteristic — ^location in the 
cardia m a large majonty, smooth contour and a 
smooth narrow neck communicating with the stomacli, 
fluid level, capped by air, with the patient erect strand 
of normal mucosa entenng the diverticulum from the 
stomach, banum retention after twenty four hours 
None of the cases was treated surgically though 
operation may be mdicated for persistent symptoms 
which do not respond to medical management and in 
diverticula outside tlie cardia which arc more frequently 
associated watli carcinoma 
Five roentgenograms 

A Rapid Method of Roentgenologic Examinabon of 
the Small Intestme A Prehmmaiy Report Sydney 
Weintraub and Robert G \\ ilhams Am J Roenl 
genol 61 45-54, January 1949 

The authors describe a metliod which tlicy have found 
very satisfactorv lor examination of the small bowH m a 
relatively short period of time. In 90 per cent of tlicir 
cases the head of the banum meal reached the cccurn m 
one hour or less The Iccliinc is outlined as follows 
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1 The usual banum meal examination and films 

with a mixture of 4 oz banum and 4 oz of 
isotonic normal sahne at room temperature 

2 The patient then dnnks 8 oz ice cold normal 

sahne 

3 Five minutes later, 14 X 17-inch abdominal 

films 

4 Another dnnk of 8 oz ice-cold normal saline 

5 Additional films fifteen minutes and thirty 

mmutes after first cold glass of saline 

6 Spot films of suspicious areas and additional films 

at thuty-mmute intervals until the cecum is 
V isualized 

Twenty-two roentgenograms, 3 tables 

R C Datziian, M D 
Indiana Umvcrsity 

Recurrent Ileus Due to Gallstones Larry E Vin 
Zant and James S Hibbard J Kansas M Soc 50 
17-19, January 1949 

Roentgen exammation of a woman of eighty-five 
showed the typical gaseous distention of small bowel 
obstruction A crescentic shadow was seen m the right 
upper quadrant havmg the appearance of a large gall 
stone, and a similar large shadow was present m the 
small bowel region A diagnosis of gallstone small 
bowd obstruction was made At operation a gallstone 
measunng 3 5 cm was removed from the lower jejunum 
through an enterostomy opening Two months later 
symptoms recurred and a flat plate of the abdomen 
showed a gallstone shadow m the left lower quadrant at 
the levd of the crest of the ilium Operation was agam 
imdertaken and a stone was removed from the termmal 
ileum 

The symptoms of mtestinal obstruction due to gall- 
stones are those of simple mechanical obstruction, 
usually of a ball-valve type A positive diagnosis can 
be made only by x-ray exammation, which may show 

(1) cholecystoentenc fistula by the presence of air or 
contrast medium m some part of the bdiary system, 

(2) direct visualization of the obstructmg stone, (3) 
small bowd distention 

Three roentgenograms 

Closed-Loop Obstruction of the Ascendmg Colon, 
with Incomplete Descent of the Cecum, Simulating 
Acute Cholecystitis Eugene A Gaston and Maurice E 
Costm Xew England J Med 239 705-708, Nov 4, 
1948 

Two patients were sent mto the hospital for what 
appeared to be acute cholecystitis because of severe 
right upper abdommal pam backache, and lack of 
symptoms referable to the bowd No x-ray study was 
made of the first patient except for a diolecystogram 
five months before that was negative In the second 
patient, no evidence of obstruction was seen nor could 
opaque stones be defined but a mass was present m the 
right abdomen Both patients were operated on 
promptly because of suspected rupture of the gall- 
bladder and each showed a small annular carcinoma of 
the proximal transverse colon produemg obstruction, 
which m one patient ruptured with a resultmg abscess 
Anatomically both these patients had a high cecum 
due to mcomplete rotation which somewhat confused 
the dinical picture The failure to define the obstruc- 
second patient was explained by the fact that 
the dilated cecum ivas completely filled with fluid and 


no gas was present to outline the bowel Apparently, 
the ileocecal valve m both instances refused to permit 
gas to flow back into the small bowel to giv e an indica- 
tion of intestinal obstruction 

Obstruction of the colon in the proximal portion must 
be considered m the diagnosis of acute gallbladder 
disease This is the point that was brought to light by 
the study of these two cases 

John B McAnew, M D 
Johnstown Penna 

A New Method for the Roentgenologic Study of the 
Rectum George Levene Surgery 25 68-75, January 
1949 

Roentgenologic study of the rectum is commonly re- 
garded as of little \ alue , some believ e it to be definitely 
misleading Analjsis of the problem shows that un 
satisfactory results obtained by the usual roentgen 
exammation are due to three factors (1) indifference 
on the part of the roentgenologist because the rectum is 
readdy accessible to other methods of examination , (2) 
supenmposition of banum-fillcd segments of rectum 
and sigmoid, (3) the fact that the lesion is frequently 
hidden by the mass of banum introduced into the bowel 

The author has perfected an ingenious rectal catheter 
by means of which he is able to spray a banum mixture 
upon the walls of the rectum without building up in- 
creased mtrarectal pressure A drawing and descnption 
of the apparatus are given 

After liorough cleansing of the bowel the patient is 
placed upon the fluoroscopic table the mucosal surface 
of the rectum is spray ed following slight distention with 
air, and stereoscopic films are obtained in the desired 
positions By means of this procedure, the valves of 
Houston are demonstrable, and lesions of vanous types 
not shown by routme banum enema examination are 
rev ealed 

Five cases are bnefly reported and 4 roentgenograms 
are reproduced J E Whiteleather M D 

Memphis, Tenn 

Cholecystopathies from Anomahes of the Gallbladder 
and Its Ducts Milford O Rouse and Victor I Lyday 
Texas State J Med 45 10-14 January 1949 

The authors outlme bnefly but completely anomalies 
of the gallbladder as to shape and position, as well as a 
few miscellaneous anomahes They also desenbe 
anomalies of the bile ducts 

Although most of these anomalous conditions are of 
no clmical importance, the followmg may be of signifi- 
cance a ‘ Phrygian cap" contammg a large stone, 
inflammation and stone formation m a diverticulum, 
mtrahepatic gallbladder, choledochus cyst 

One draw mg, 4 roentgenograms 

Paul W Roxian, M D 
Baltimore, Md 

Cholecystography and the Surgical Fmdmgs Olallo 
Morales and Jorgen Swedberg Acta radiol 31 44-60, 
Jan 31, 1949 

The authors present a statistical study companng the 
roentgen and the surgical findmgs m gallbladder disease 
on the basis of 546 cases seen between 1934 and 1947 
The technic of the examination did not vary signifi- 
cantly over the period studied, for the earlier studies 
preparations of tetraiodophenolphthalem were used and 
for the more recent ones bdiselectan and pnodax The 
smgle dose given orally was used at the first examina 
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tion, if no \ iunliJuition w is olitniiicd, n doulilc dose or 
occisioimllj 1 triple dose \mis iidiiiimstercd Intra- 
scnoiis ndniiiiislmtioii of the d>c \\ is not thoiiglit to be 
ncccssnrj' or nd\ iS3blc 

The findings in siiniltir coinpiratnc studies bj 
scicnl investigators arc tabulated, showing an avenge 
of 00 per cent igreeincnt between the surgic d and the 
roentgenologic diagnosis In thv authors’ senes, in the 
event of nomial contrast filling the roentgen and 
surgical findings were quite coinpirible and in the 
group of patients dciuonstrating no contrast filling, a 
roentgen diagnosis of gallbladder disc isc made in 100 
per cent of the cases agreed within 4 per cent with the 
surgicd findings, though the roentgenologic diagnosis of 
calculi vvas f ir Ixdow that deternuned by the subsequent 
surgerj The biggest discrepancj between the roentgen 
and the surgical findings appears in the eases demon- 
strating a thin contrast filling of the gallbladder, and a 
plea IS made for repeated attempts to obtain normal con- 
trast filling 

Two tables John S Scott, M D 

Indiana University 

A Radiological Appearance of the Papilla Vaten in 
Pancreabc Disease N M Matheson and K D Kccle 
Brit J Surg 36 329-331 , Januar> 1949 
Frostberg s ‘‘reversed 3 deformity” of the duodenum, 
which IS seen in both tumor and inflammation of the 
pancreas (Frostberg Acta radiol 19 104 1938), is ob- 
served during the ordinary examination of the barium- 
filled upper gastro intestinal tract The authors present 
a sign, new to them, which is demonstrable dunng in- 
jection of the biliary tree with an opaque medium It is 
seen at about the same level as the Frostberg sign and 
consists m a semilunar deformity m the duodenum just 
at the ampulla of Vater attributable, it is believed, to 
displacement of the contrast medium by the edematous 
papilla m the duodenal lumen The authors do not 
consider this a definite diagnostic sign of pancreatic 
cancer but one which may be expected in any form of 
pancreatic disease involving the ducts and produemg 
considerable edema at their exit mto the duodenum 
A case m which the sign was observed is reported and 
it is shown clearly m the cholangiograms reproduced 
Six illustrations, mcluding 3 roentgenograms 

Evbrbtt L PrRKEY M D 
University of Louisville 

Oral Hepatography Prelhniiiary Report of an Ex- 
perimental Study Olle Olsson and Huger Ekman 
Acta radiol 31 33—36, Jan 31 1949 

The authors discuss briefly the various substances 
that have been employed m hepatography by other 
workers, mcluding the experimental use of emulsified 
iodized fat Them own experimental study was based 
on the followmg prmciples ( 1 ) A great part of absorbed 
fat passes through the hv er for subsequent combustion 
or storage m fat depots (2) Fatty acids are resynthe 
sized partly m the hver 

Various halogenated oils were tried for opacification 
of the liver and bromine was found to be the halogen of 
choice Quantities of 1 to 4 c c of brommated, emulsi- 
fied oleum sesami were administered orally to white rats 
Roentgenograms twenty-four hours later showed good 
opacification of the liver The increased density dis 
appeared m tw o to tweh e hours Later opacification 
occurred m the perirenal fat retroperitoneal fat, and fat 


depots of the shoulder and pelvic regions Slight 
opacificnlioti of the spleen was obtained 

Six roentgenograms Ralph T Levin, M D 

Indiana University 

THE MUSCULOSKELETAL SYSTEM 

Fibrous Dysplasia of Bone H H Jacobsen and G 
Vraa Jensen Acta radiol 31 1-16, Jan 31,1949 

The authors report several cases of fibrous dysplasia 
of bone and on the basis of these and the literature pro 
cced to a discussion of the condition It is characterized 
primarily by a proliferative connectiv e tissue process m 
one or more bones Extensive bony involvement may 
be unilateral Areas of abnormal pigmentation of the 
skin and, m females, precocious puberty may be present 
The disease may have an early onset, with arrest of bone 
growth Frequently the radiologic and clinical signs 
are rather vague, but the histologic picture is charac- 
tcnstic The etiology is m question 

Rocntgenographically the lesions most often appear 
ns central cyst-like radiolucent areas, vaguely defined, 
containing rather coarse trabeculae and located m the 
metaphysis or diaphysis of the bone When the 
epiphyses are involved, the jomt surface is spared 
Localized zones of sclerotic bone may occur between 
osteoporotic areas or bone sclerosis may dominate, as 
in the maxilla and base of the skull The cortex may 
be eroded from withm but not broken 

Among the lesions most difficult to diflferentiate from 
fibrous dysplasia are certam sohtary bone cysts, giant- 
cell tumors, Paget’s disease, some forms of osteomye- 
litis, meningiomas of the anterior cranial fossa, and 
metastatic caremoma 

Four roentgenograms , 3 photomicrographs 

O R Russell, M D 
Indiana University 

Osteoid Osteoma Bradley L Coley and Norman 
Lenson Am J Surg 77 3-9, January 1949 

Osteoid osteoma has been accepted as a benign lesion 
for many years though there has been some difference 
of opimon as to whether it is a low grade bone mfection 
of a true bone tumor The authors define it as a local- 
ized monostotic bone lesion of benign ongm, but admit 
that the etiology is uncertain They feel that trauma 
is not a causative factor 

Ten cases are reported here, all in males, ranging in 
age from two to twenty years The chnical symptoms 
did not differ from those that have been previously 
described 

The roentgenographic picture is characteristic show- 
ing a radiolucent area surrounded by a dense zone of 
bony sclerosis Later m the disease the nidus becomes 
ossified and at that tune one sees only a radiopaque 
area The fact that the nidus may not be brought out 
on routine films but that overpenetrated exposures may 
be necessary is an important point Conditions to be 
differentiated are osteomyelitis of chronic sclerosing 
type, Brodie s abscess periostitis, osteogenic sarcoma, 
Ewmg s sarcoma and bone repair after a greenstick 
fracture 

The treatment that has produced the best results is 
complete removal of the nidus enclosed m a block of 
bone The authors have had little expenence with 
roentgen therapy and are not prepared to comment on 
this aspect 

Six roentgenograms, 1 photomicrograph, 1 table 
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listing the sites at which vanous writers have found this 
lesion Jack Edbiken, M D 

University of Pennsvlvania 

Bone Sclerosis m Leukemia and m Non-Leukemic 
Myelosis Frank Wmdholz and Sidney E Foster 
Am J Roentgenol 61 61-76, January 1949 

Although the osseous manifestations of leukemia are 
mostly destructive, bone production frequently pre- 
vails This IS particularly true of monocytic leukemia 
Three cases of this type are described The pathologic 
bone develops m the medullary cavity as a direct meta- 
plasia of mtercellular reticulum or coUagenous struc- 
tures into lamellar bone The fibrils, preliminary to 
bone formation, are furmshed by cellula r activity of the 
leukemic tissue Monocytes and then derivatives and 
leukemic tissues contributed by them possess the ability 
to form mtercellular reticulum, while lymphoid, mye- 
loid, and erythroblastic cells arc devoid of this prop- 
erty Bone sclerosis, therefore, is more common in 
monocytic than m other leukemias 

As a rule lymphatic leukemia produces destructive 
bone changes Aleukemic forms are more likely to 
show sclerotic changes Five cases were studied m this 
group The osteogenesis ivas similar to that m mono 
cytic leukemia 

Penosteal proliferation was present m 4 cases 1 of 
monocytic leukemia, 1 of Ijmiphatic leukemia, 2 of 
aleukemic lirmphatic leukeima Microscopically the 
penosteal bone shells were formed by bone spicules on 
the outer surface of the cortex These developed m 
areas previously destroyed by leukemic cells The 
osteogenesis m these areas, therefore, was similar to 
that seen in callus formation No true “hfting” of the 
penosteum by leukemic cells was detected 

The authors found no evidence of bone sclerosis m 52 
cases of chronic myeloid leukemia Chronic non- 
leukemic myelosis is associated with sclerosis in about 
one third of the cases The authors desenbe two ex- 
amples with panostotic sclerosis In these there was a 
diffuse increase m the number and dimensions of the 
bone trabeculae, with proliferation of osteoid tissue 
The sequel of events leadmg to sclerosis can be 
reconstructed as follows (1) leukenuc infiltration of 
bone marrow, (2) disappearance of leukemic cells, (3) 
replacement fibrosis, (4) metaplasia of fibrous tissue mto 
bone 

Sixteen roentgenograms, 12 photomicrographs 

James Lorman, M D 
Indiana University 

Restricted Jaw Motion Due to Osteochondroma of 
the Coronoid Process. Richard T Shackelford and 
Webster H Brown J Bone & Jomt Surg 31-A 107- 
114, January 1949 

In 1943, the authors called attention to the develop- 
ment of osteochondroma of the coronoid process of the 
mandible resulting m a pamless progressive swellmg of 
the side of the face, a hard swellmg over the zygomatic 
region and progressive restriction of the motion of the 
jaw (Surg Gynec & Obst 77 51, 1943 Abst m 
Radiology 42 197 1944) They once more brmg the 
condition to notice mth the report of 3 cases of osteo- 
chondroma (including the 2 reported m the earlier 
paper) and 1 of an osseous overgrowth of the zygoma 
probably the result of an old fracture 

A special radiographic projection is used to demon- 


strate osteochondroma of the coronoid process The 
patient is placed in the mentovertex position with the 
external auditory meatus and the lateral edge of the 
orbit perpendicular to the table top The head is ro- 
tated slightly towards the affected side, and the central 
radiographic ray is ducctcd tangentially to the check 
on that side Smus views arc sometimes used Several 
roentgenograms are reproduced, but the best demon- 
stration of the lesion is in a line drawing illustrating 
the steps in surgical removal 
Ten illustrations, mcluding 6 roentgenograms 

John B McAneny, M D 
Johnstown, Penna 

Plam Radiography m Intraspinal Protrusion of Lum- 
bar Intervertebral Disks A Correlation with Operative 
Findmgs A Charles Begg and Murray A Falconer 
Bnt. J Surg 36 225-239, January 1949 
The value of routine radiography of the lumbosacral 
region m cases of suspected disk protrusion has been 
regarded chiefly as a negative one Thus, plam radiog- 
raphy has been considered essential, not so much to 
verify the diagnosis, but to elimmatc other conditions 
which may give a similar clmical picture Hon ever, in 
the authors’ experience, signs suggestive of disk pro- 
trusion have been demonstrable by plam radiography m 
four out of five cases m nhich the condition has been 
diagnosed chnically, and m about one-half of these cases, 
the probable level of the prolapse has been adequately 
forecast The usual films taken were lateral and 
postero-antenor views centering on the thud lumbar 
vertebra Special films were made when mdicatcd 

One hundred consecutive cases with a diagnosis of 
lumbar disk prolapse were submitted to operation 
Eighteen cases on routine films revealed no abnormah- 
ties, while there was evidence of disk degeneration in 
the lumbar spme m the remammg 82 cases 

The signs of locahzmg value m lumbar disk pro- 
trusion are 

(1) Duxunution m width of mtervertebral space 

(2) Hypertrophic changes and sclerosis of adjacent 

vertebral bodies 

(3) Localized scohosis 

(4) Relative displacement of a vertebral body 

Fmdmgs frequently present which were of no assist- 
ance m localization were 

(1) Spmal deformity 

(2) Schmorl’s nodes 

(3) Anterior mtraspongy nuclear herniations ("per- 

sistent epiphyses”) , 

(4) Hypertrophy or "balloonmg" of the disks 

Associated conditions discovered on roentgenography 
are considered, and the abnormal pattern of spinal 
movement m lumbar disk protrusion is described. 

Forty-two illustrations, including 27 roentgenograms 

Edsel S Reed, M D 
Louisville, Kentucky 

Traumatic Posterior (Retroglenoid) Dislocation of 
he Humerus John C Wilson and Francis M 
McKeever J Bone & Jomt Surg 31-A 160-172, 
January 1949 

Posterior dislocation of the head of the humerus from 
the glenoid cavity is relatively uncommon but is fre- 
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qucntlj tuisscd Tlic authors rc\ \c\\ the subject both 
clinicallj uid rocntgciiognphic'illj , present 11 cases, 
and suggest n inctliod of truitinciit Extenml trauma 
\\as tlic cause of dislocation in 7 c iscs, uliile 3 resulted 
from epileptic coiuulsions (1 bilateral) and 1 from 
Molent muscul ir contraction 

On chiiicd cvamiiiation, the shoulder presents an 
abnormal appearance, with prominence of the coracoid 
process of the scapula and inability of the patient to 
supinatc the hand completely The luuncral head can 
be felt posteriorly , and the greater tuberosity is diflicult 
to palpate 

Tins condition is frequently missed because of inade- 
quate rocntgcnographic examination In the usual 
anteroposterior projection, posterior dislocation is 
difhcult to distingiiisli since the clianges are rather mmi 
mal The greater tuberosity may be less well defined 
tlian normally , the lesser tuberosity ls seen more 
medially , and the half-moon shadow due to overlapping 
of tlie glenoid by the humeral head lies o\ cr the superior 
surface of the glenoid instead of over the lower portion 
The most reliable projection for demonstrating posterior 
dislocation is a lateral % icw of the shoulder made with 
the cassette held abo\ c the acromion process with the 
X ray directed through tlie axUIa from below Usually 
sufficient abduction of the arm can be obtamed to per- 
mit this procedure 

If these patients are seen early, closed reduction wiU 
usually result m complete correction of tlie deformity 
but sometimes re dislocation follows 'UTien re-dis 
location results or when the case is seen late, open 
reduction must be done 

Eighteen illustrations, including 16 roentgenograms, 
1 table, John B McAneny, M D 

Johnstown, Penna 


Congenital Coxa Vara. Franh Shaleen Babb, Ralph 
K Ghormley, and Carl C Chatterton J Bone & 
JomtSurg 31-A 116-131, January 1949 

Congenital coxa vara is relativdy infrequent and of 
unknowm etiology Much confusion has arisen in this 
■condition because of the various etiological factors that 
have been assigned to it and the variety of names by 
which it has been designated 

At birth, the upper end of the femur is a mass of 
■cartilage. The neck becomes completely ossified at 
the fourth year, except for the epiphyseal hne. Any dis- 
turbance of ossification of the neck proper must there- 
fore occur m the first four years of life It is difficult 
m this period to demonstrate the changes of congenital 
■coxa vara, but by the fifth or sixth year of life, the 
femoral head will have definitely shpped down, while a 
vertical fissure lateral to the epiphysis separates it from 
the remamder of the neck What appears to be the 
head at this time is really the anatomical head and the 
epiphyseal cartilage with a triangular fragment of the 
neck. This descent of the head, due to a defect m the 
femoral neck constitutes the gross pathological change, 
■except for the frequent occurrence of a shortened femur 
Clmically, there is noticed a painless hmp when the 
■child begms to walk In later years, the limp may be- 
■come painful and medical aid ■will be sought On 
■examination shortness of the extremity is noted and, 
when the condition is bilateral a waddhng gait. The 
greater trochanter is elevated and promment The 
first suspicion is congenital dislocation but radiographic 
examination will show the true nature of the condition 


The diagnosis may be missed unless the possibihty is 
kept m mind The femoral neck is seen to be bent so 
that tlie head is depressed and the distal limb is m 
adduction The epiphyseal line is more vertical than 
normal and appears to be branched like an mverted Y 
The head of the femur is comparativelj large somewhat 
translucent, and lies in the bottom of the acetabulum 
The appearance suggests a fracture of the femoral 
neck but this condition is known to be extremely rare 
m children On closer exammaton it will be found that 
the neck is imperfectly formed and there is a zone of 
rarefaction which contams osseous nuclei and cuts off 
a triangular fragment 

WTien the abnormahty is seen during adolescence, the 
usual diagnosis is unumted fracture The treatment of 
the two conditions however, is essentially the same 
namely, subtrochantenc osteotomy with fixation This 
procedure changes the axis of weight-bearmg m the 
femoral neck and encourages ossification 

Fifteen case reports are presented m outhne, includ- 
ing the highlights of the treatment and the end-results 
Five groups of x-ray reproductions are presented show 
ing the condition before and after operation 

Seventeen illustrations, mcludmg 12 roentgenograms 
1 table John B McAneny, M D 

Johnstown, Penna 

Roentgenographic Changes in Nailed Slipped Capital 
Femoral Epiphysis Armm Klem, Robert J Jophn, 
John A Reidy, and Joseph Hanelin J Bone &. Joint 
Surg 31-A 1-20, January 1949 
The authors present serial roentgenographic studies 
of 17 cases, showmg the ongmal shppmg of the femoral 
capital epiphysis with the end-result after treatment 
They advocate the nailmg of the slipped epiphysis if 
the shppmg is less than 1 cm , without other operative 
interference If shppmg of the epiphysis is greater 
than 1 cm , the hip jomt is entered, the epiphysis is re- 
placed m Its normal anatomic position, and a nail is 
driven through the femoral neck, well mto the capital 
epiphysis to hold it m proper position One of the 
important features of the treatment is early mobiliza- 
tion after operative mterference. The patients are 
encouraged to move the hip early, and active ■weight 
bearmg on crutches is perrmtted m two or three weeks 
followmg operation It is beheved that early nailing 
or operative mterference ■with a minimal amount of 
circulatory embarrassmentto the femoral head and neck, 
prevents further shppmg of the epiphysis traumatic 
arthritis, and avascular necrosis 

Follow up penods of several years failed to show the 
development of arthritic change or aseptic necrosis m 
the femoral head Roentgenographically, evidence of 
fusion of the epiphysis ■was observed four to eight months 
after nailmg m open reduction cases and from six to 
eighteen months after naUing ui sttu 

A chnical report on this senes of cases was pre- 
viously published (Klem, Jophn, and Reidy J_A M A 
136 445, 1948) 

Ninety-four roentgenograms, 1 drawmg 

John B McAneny, M D 
Johnstown, Penna 

Roentgen Examination of the Subtaloid Jomt in 
Fractures of the Calcaneus. Bror Broddn Acta 
radiol 31 85-91, Jan 31,1949 

The author pomts out that the projections generally 
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employed at roentgen e\amination of the calcaneus t e , 
the lateral and semi-axial views, offer inadequate infor- 
mation regarding the appearance of the posterior articu- 
lar surface m the presence of fracture Various oblique 
views of the foot designed to reproduce the subtaloid 
joint more clearly are described and illustrated A par 
ticular advantagre of these projections is that dorsi- 
fleiion, which is as a rule impossible to perform, owing 
to the pamfulness of the fracture, is not reqmred 
Twenty illustrations, mcludmg 13 roentgenograms 

F R McCrEa, M D 
Indiana Univ ersity 

Hereditary Osteopetrosis of the Rabbit X-Ray, 
Hematologic, and Chenucal Observations Lomse 
Pearce J Exper Med 88 597-620, Dec 1, 1948 
This study was based on observations of 293 rabbits 
with hereditary osteopetrosis and 722 normal htter 
mates together with other related and unrelated rabbits 
of comparable age This disease is present at birth and 
IS characterized by retardation of growth, progressive 
malnutntion, anemia and cachexia and a fatal termina- 
tion usually m the fourth or fifth iveek of life The 
bone changes are of particular significance and form a 
constant feature of the disease 

As shown by \-ray studies, the bone changes have 
been found present at buth and throughout life in the 
diseased animals In the younger ammals, all of the 
bones shon a uniformly intense mcreased density mth 
practically no mtemal structural detad There is very 
little suggestion of marrow cavity in any of the bones 
mth the possible exception of the vertebrae and ster- 
num This is m marked contrast to the bones of nor- 
mal siblings with well developed and relatively large 
marrow cavities There is evidence of retardation of 
bone groivth, even at birth as shomi by comparison of 
epiphyseal development in normal and diseased animals 
The bones are well shaped and show no disproportion m 
size for the size of the animal but are smaller than m 
normal rabbits of comparable age 

As the ammals grow older the retardation in bone 
gronth and body growth becomes more pronounced 
Despite their diseased condition, the bones do grow, 
and there is evidence of beginning expansion of the 
marron cavity This may progress to a considerable 
extent but the cortex always remains dense and con- 
siderably thicker than in normal siblmgs The bones 
are brittle but no spontaneous fractures were noted 

There is a definite tendency toward hydrocephalus and 
deficient closure of the fontanelles in some of the dis- 
eased rabbits 

Some of the animals were classified as tarda cases, 
m these the bone changes were not so pronounced m the 
first w eek or two of life but become typical in the thud 
and fourth weeks In some of the rabbits which sur- 
vived longer — thirty -one to thirty-four days — there was 
considerable differentiation of bone structure, mth pro- 
duction of weU defined central marrow cavities par- 
ticularly m the radius ulna sternum and foot bones 
There was also a tendency toward enlargement of the 
ends of long bones and narrowmg of the central part of 
the shaft There was expansion of the anterior ends of 
the nbs often with irregular curvatures 

The findmgs are in many ways not unlike the changes 
m the bones of human beings w-ith this disease The 
hematologic and chemical observations are given in 
considerable detail Suffice it to say that there are 
usually a progressive macrocytic anemia with thrombo 


cytopema, a moderate myeloid leukocytosis, high re 
ticulocyte and normoblast counts, amsocytosis and 
poikilocytosis, and degenerative changes of tlie neutro- 
philes and leukocytes Chemically, there were very 
low scrum calcium values, low serum phosphorus early 
in the disease but higher than normal levels in the later 
stages, elevated serum phosphatase, low blood sugar, 
high blood cholesterol, and reduced liver glj cogen and 
muscle glycogen values 

Twenty roentgenograms, 9 charts, 1 table 

Bernard S Kalax jian, M D 
Detroit Mich 

^ GYIIECOLOGY AND OBSTETRICS 

Roentgenologic Demonstration of the Lsunphatic 
System of the Uterus J ErbslOh Schweiz med 
Wchnschr 79 78-79, Jan 29, 1949 (In German) 
Although Vfiradj beheied his report of reflux of 
iodized oil into the uterine lymphatics was the first 
(Schweiz med AVchnschr 77 509, 1947 Abst m 
Radiology 50 428, 1948), ErbslSh had reported this 
condition m 1942 (Zentralbl f Gynak 66 1914 1942) 
He now records another mstance m a 37-year old 
woman with a primary stenhty Hysterosalpingog 
raphy with 20 per cent iodized oil was done using 
moderately high pressures The contrast medium was 
lodipm of normal x iscosity Bilateral ampullary tubal 
obstruction was demonstrated, and oil was shown in the 
region of the uterus and parametria In all the author 
found reports of 7 cases mcludmg his owu This acci- 
dent IS felt to be related to the x iscosity of the contrast 
medium, the less x iscous media passing more readily mto 
the utenne lymphatics 

One graph Lewus G Jacobs lil D 

Oakland, Calif 

Role of X-Ray Pelvimetry m Obstetnes Paul C 
Hodges Minnesota Med 32 33-37, January 1949 
X ray pelvimetry as an aid m determmmg the ade- 
quacy of the pelv is for dehi ery, has not yet come to oc 
cupy a place of much importance m obstetrics The 
author stresses the importance of the obstetrician and the 
radiologist working together and the fact that elaborate 
special equipment is not essential to good pelvimetry 
While there are hundreds of methods of pelvimetry 
which have been described, all can be reduced to one of 
four fundamental approaches 

Pelvic dimensions seen both m the anteroposterior 
and lateral v lews are described along with accompany- 
ing diagrams and the author presents in detail a technic 
of pelvimetry His preference is for a single lateral 
10 X 12-mch roentgenogram carrymg the image of an 
isometric scale and a pau of stereoscopic frontal 10 X 
12-mch roentgenograms in which the amount of the 
tube shift IS known and which carry register marks so 
that the films can be superimposed for the measure 
ment of parallax 

Two drawings 1 graph Edsel S Reed, M D 
University of LouisviUe 

THE GENITO-URINARY SYSTEM 

On Double Renal Pelvis and Ureteral Calculus 
Selmer Rennaes Acta radiol 31 37-43, Jan 31,1949 
In a senes of 3,279 urograms 49 cases (15 per cent) of 
duplication of the renal pelvis were encountered In 
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10 of ilic'c ci'-LS iircttnl c^lcull ^^crc found on the 
nnoin dons mdc In 2 of these 10 c ises tnd in 2 others 
urctenl calculi Ind pre\ louslj hetn prc<^nt on the nor- 
mal side TlieSc ohsenntions uould indicite onlj a 
slight propi.nsu\ toward cilculiis fonnition on the side 
of the nnoin il\ 

Tlie radiognphie picture obtained is necessjril> do 
pendent upon the nn itoniicil \ irntions Tlie con- 
stant feature is a complete di\ esion of the rend pehis 
into two distinct parts, the \ariihlc eoinponcnts iii- 
clmhng more or less duplication of the kidiicv and ureter 

In partial urctenl diiphcition compile ited l)> trilcu 
lus, the ndiognphic findings depend upon the situation 
of tlie stone If it is locitcil in n common ureter, dc 
lajed cscrction and concomitant nccumuhtion of con- 
trast medium m the entire kidiiej md lioth homol itcnl 


pelves arc demonstrated on the intravenous pyelo- 
gram If, however, the stone is located in one of the 
branches of in incompletely or completely duplicated 
ureter, the above radiological characteristics are local 
i/ed to the corresponding portion of the kidney In 
the iincomphcatcd homolateral renal pelvis, the con- 
trast medium is readily excreted without retention 
riicse observations do not support the theory of reflex 
anuria i c , a total aniina due to the calculous occlusion 
of one ureter 

It is mentioned that the radiographic delineation of 
the separate renal portions is not always sharply defined 
Three illustrativ e cases are presented with 4 uro- 
grams and a photograph of the operative specimen in 
one instance John W Wilson, M D 

Indiana University 


RADIOTHERAPY 


A Study of 211 Patients with Verified Glioblastoma 
Multiforme Loj-al Davis, John Martin, Stanton 
L Goldstein, and Moses Ashkcnnrj J Nciirosiirg 6 
33-44, Januarj 1049 

Glioblastoma miiltiformc is a higlily malignant 
tumor Of 110 patients vvlio survived surgical treat- 
ment, 79 hvetl twelve months or less and the longest 
known survival was forty one months The histologic 
classification of the tumors was difficult Eight cases 
showed transition from astrocytoma and ohgodendro 
glioma to ghoblastom i miiltiformc on follow-up study 
Some correlation of the microscopic pathology with 
the survival time of the patients was observed Pa- 
tients in the angiothrombotic group (thrombosis infarc 
tion, and hemorrhage) did not live as long as those of the 
angioproliferativ e group (adventitial, perivascular or 
intravascular proliferations) Very young and very 
old patients did poorly Of the 211 tumors, only 3 
were infratentorial The surgical approach was 
through a large osteoplastic craniotomy with wide 
removal of the tumor 

Forty five patients rccciv ed roentgen irradiation and 
15 radium therapy The data on these groups are not 
quite clear, but the authors felt that patients receiving 
adequate roentgen therapy survived longer The 
microscopic studies before and after roentgen irradia- 
tion were not consistent, some tumors showing striking 
changes while others did not 
Six photomicrographs, 3 charts 

Paul W Roman, M D 
Baltimore, Md 

Therapy of the Common Malignant Tumors of the 
Skm and Mucous Membrane Fay H Squire M 
Chn North America 33 119-123, January 1949 
The author discusses bnefly the radiation therapy of 
malignant tumors of the skin and mucous membrane 
For small cutaneous epitheliomas he gives 1,600 r (in 
air) per day for three days (100 kv , no filter) 
recurrences are similarly treated Large epithehomas 
(over 2 6 cm m diameter) receive 200 r daily for a total 
ose of 6,000 r (200 kv , 0 6 mm Cu plus 1 0 mm A1 
tration) Carcinomas of the lip are treated in the 
same manner, as are also caremomas of the buccal sur- 
aces if they can be reached adequately by intra oral 
conK Otherwise they are treated by radon seed 
implantation or by surgery 


Prophj lactic neck dissections are not done I 
metastases are present in the cervical lymph nodes, 
block dissection is carried out after the primary lesion is 
under control Inoperable nodes are treated by 200 r 
per day for thuty days with the higher kdovoltage and 
heav'icr filtration If regression is mcomplete, radon 
seed implantation is used This type of mterstitial 
radiation is also employed when the tumor spreads into 
a neck previously subjected to radical block dissection 
Fourteen photographs 

Cancer of the Bronchus Mme Hilton J frang 
m6d et chir thorac 3 32-40, 1949 (In French) 
About 16 per cent of all cases of cancer of the bron- 
chus are considered operable The only possible treat- 
ment for the others is irradiation Indium has the 
disadvantage of not permitting a uniform attack on all 
the neoplastic cells, while \ ray therapy may be applied 
not only to the primary tumor but also to neighboring 
lymph nodes Undifferentiated small-ceU tumors re- 
spond best The patients should be judged carefully 
to see w'hether the general condition wdl permit radical 
or only palliative irradiation 

The factors used are 220 kv p , 15 ma, 1 6 mm Cu 
filter, and a target skm distance of 60 cm A depth dose 
of 4,000 to 5 000 r is given for undifferentiated small- 
cell tumors and 5,000 to 5 500 r for adenocarcinomas 
and squamous-cell caremomas Treatment lasts six or 
seven weeks Four or five fields are used anterior 
posterior, and two or three obliques The dady dose is 
variable depending upon the general condition of the 
patient, up to 300 r may be given to two fields m one 
day 

Of 147 patients receivmg no treatment, the mean 
duration of life was ten weeks Those who received 
palhative therapy had a mean survival of five months 
Nme patients who had pneumonectomy followed by 
roentgen therapy had a mean survival of fourteen 
months Ten patients judged moperable and treated 
radically by radiotherapy were still alive at the time of 
this report, havmg had an average survival of 39 months 
Even though caremoma of the bronchus remams one 
of the most difficult of the malignant growths to treat, 
some good effects are obtained m ameliorating symp 
toms and prolonging life 

One table. Chas Nice M D 

University of Minnesota 
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Radium Therapy of Bronchial Cancer W Brumn\ 

J franc m6d et chir thorac 3 43-53, 1949 (In French) 
Treatment of bronchogenic carcinoma by radium is 
not new, as is mdicated by mention of the uork of 
previous mvestigators The author utilizes a plastic 
radiopaque sound of small cabber, carrymg one or more 
tubes of radium The sound with the tubes of radium 
is mtroduced through the bronchoscope The broncho- 
scope IS then removed, and the patient is mstructed to 
clamp the plastic tube with the teeth Under fluoro- 
scopic guidance the radium capsule is placed next to 
the tumor 

A capsule of 50 mg radium element encased m 
monel metal is currently used The radium is tolerated 
for two or three hours the first feu days, and later up to 
eleven hours and longer After twenty to twenty-two 
hours of irradiation the normal bronchial mucosa is 
shghtly reddened, but no necrosis is produced After 
thirty hours, necrosis occurs, which ultimately results 
m cicatrization 

The eSect of radium on the neoplastic tissue in con- 
tact with it IS rapid After two or three days, the 
hemorrhagic tendency disappears, and fragments of 
necrotic mahgnant tissue may be removed by means of 
forceps In the cases cited, twenty to twenty-five 
hours of irradiation were used Obviously there is 
httle effect on the peribronchial nodes more than 2 or 3 
cm distant from the radium However, the bronchial 
lesion resolves, and atelectasis disappears Other 
radiotherapy is needed for nodes The method is 
used only m inoperable cases 

Seven cases are reported, with 9 roentgenograms 

Chas Nice, M D 
University of Mmnesota 


One Hundred Bronchial Cancers Treated by Radio- 
therapy Ren6 Huguenm and J Fauvet J franf 
m d et chir thorac 3 60-67, 1949 (In French) 

Smce irradiation leads to hyperemia and sweUmg of 
the bronchial mucosa, the bronchostenotic process may 
actually be increased by irradiation m bronchogenic 
carcinoma The authors therefore mject 0 26 to 1 0 mg 
of atropme sulfate subcutaneously mommg and evemng 
dunng radiotherapy and for fifteen days after treat- 
ment IS completed They review here 100 of about 
140 cases receivmg radiotherapy Only moperable 
cases are thus treated 

Treatment is given through two anterior, one axillary 
one posterior, and, if nodes are present one supraclavic- 
ular field Daily dosage is 200 r m au, and an attempt 
IS made to attain a total dose of 2,500 r per field Four 
or five treatments are given weekly Antianeraic and 
pantothenic acid therapy are administered Tobacco 
IS interdicted because of its harmful effect on the 
bronchial mucosa 

This method of treatment was mitiated m 1946 so 
that not enough time has elapsed to evaluate it com- 
pletely Many patients were moribund on entry 
However, of the first 100 treated 52 have lived more 
than six months after therapy was begun The authors 
envisage a combmation of radium and roentgen therapy 
for bronchogenic carcmoma quite comparable to the 
method used m treatmg carcinoma of the uterme cervix 
Contrary to others, they believe small-cell or oat-cell 
carcinomas are less sensitiv e to irradiation 

Four roentgenograms Chas Nice, M D 

University of Mmnesota 


Adenocaremoma of the Cervir and of the Cervical 
Stump Bayard Carter, Walter L Thomas, and Roy 
T Parker Am J Obst &. Gynec 57 37-50, January 
1949 

Of 1,441 patients with carcinoma of the cervix or 
cervical stump, registered m the authors’ clinic during 
the ten-year penod 1938 to 1947, 50, or 3 4 per cent, had 
adenocarcinoma Upon this group the present report is 
based 

Forty-tw o of these adenocarcinomas were of Stage H 
or beyond when first seen and the average duration of 
ssmptoms was nine months The average delay be- 
fore diagnosis and treatment was ten months Because 
11 per cent of these carcinomas involved the cervical 
stump following supra vagmal hysterectomy, the authors 
regard the latter procedure as undesuable and prefer 
panhj sterectomy instead 

Five patients had radical procedures, mcludmg 
hysterectomy or radical removal of the cerv ical stump 
and pelvic lymphadenectomy Cancer was found 
histologically in the cervix in 4 cases, in the uterus and 
vagma m 1 case and in the pelvnc nodes in 4 cases 
Seven patients had radical hysterectomies and radical 
pelvic lymphadenectomies One of these showed car- 
emomatous nodes, but has hv ed five years without evi 
dence of disease, as have the other 6 “Adequate”' 
x-ray and radium therapy as the only method of treat- 
ment was given to 18 patients Two of these are livmg, 
one after eight years, but the others hav e either died of 
cancer are m the terminal stages, or are lost from the- 
authors’ records and counted as dead 

No deaths from irradiation or operative treatment 
occurred Mmor complications included pyometra 
(10 patients), vesicovaginal fistula (2 patients), ure- 
teral strictures (2 patients), pyelonephritis (2 patients), 
rectovagmal fistula (2 patients) and proctitis (5 pa- 
tients) 

A total of 13 patients of this senes are ahve, of 
whom 6 have reached the five-year mark, a five-year 
“presumptive” cure rate of 12 per cent 
Twelve photomicrographs, 9 tables 

Harvbv j Thompson Jr , M D 
Jefferson Medical College 

Adenocaremoma of the Uterus Observations on 
Treatment and Histologic Fmdlngs Foliovvmg Intra- 
cavitary Radiation J Mason Hundley, Jr , Everett 
S Diggs and Theodore Kardash Am J Obst & 
Gynec 57 62-64, January 1949 

The authors discuss the important clinical factors 
the differential diagnosis, and their procedure m treat- 
ment of adenocarcinoma of the uterus They present 
results of treatment of 66 cases 

Of the clinical signs abnormal painless vaginal bleed 
mg is considered of the first importance The mci- 
dence of the disease is held to be higher in the multi- 
parous and in patients m the menopausal period or 
beyond The youngest patient was twenty-three 
years of age, the oldest was seventy-eight. Hyper- 
plasia of the endometrium and other benign forms of 
dysfunctional bleeding are the chief conditions to be 
considered m differential diagnosis Others mclude 
endometrial polyps and submucous myomata 

No planned treatment by siugery alone was per- 
formed The routme for a good-risk patient is careful- 
diagnostic curettage, exammation of a frozen section and 
permanent section, and when a definite diagnosis is 
estabhshed, radium therapy with multiple applicators 
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contnining 10 to 25 ing of radium, filling the uterme 
ca\itj The total dosage is usually '1,000 to 4 600 mg 
hours The authors prefer this method to the use of 
the tandem because they ha\c obtained substantially 
better results witli multiple source application Four 
to si\ i\eeks following radiation therapy a panhysterec- 
toniy and bilateral salpingo oophorectomy are per- 
formed Four to si\ necks after tins a tjcle of deep 
x-ray thcripy — 8,000 r — may be given In the poor- 
nsk group the technic is essentially the s,iine except that 
no surgery is done 

The file-year sunny al rate for 32 gi id risk patients 
treated as outlined aboye yvas 84 4 per , nt The five 
year suniyal of 34 patients treated as poor risks was 
20 0 per cent Tueiity one, or 64 per i c it of the pa- 
tients rccciied an additional postopei iti e course of 
deep roentgen therapy Tins added I'ostoperatiy c 
therapy is definitely indicated yvhen c <tra uterme 
metastasis is observed 

There yvas no operative mortality and no serious 
sequelae yvere obsen ed in this senes 
Seyen photomicrographs, 2 tables 

Harvey J Thompson, Jr , M D 
Jefferson Medical College 

Carcinoma of the Cervix (Stage I) Treated Intra- 
cavitarily yvith Radium Alone Five, Ten and Fifteen 
Year Results, Recurrences After More Than Five 
Years Juliette Baud J A M A 138 1138-1142 
Dec 18, 1948 

Expenence has shoivn that the rate of cure folloiviug 
radiotherapy of carcinoma of the cervix. Stage I, has not 
nsen above 75 per cent despite technical improvements 
In an attempt to analyze the reason for this, the author 
studied the histones of 105 patients yvith histologically 
verified carcinoma of the cervix. Stage I, treated from 
1929 to 1941 yvith radium alone at the Cune Foundation 
In the 105 patients observed, the tumors seemed at 
the chnical exammation, to be entuely hraited to the 
cQatx Only 5 patients had early lesions, 10 were 
obese, 14 were seventy to eighty years old, 14 were m 
bad general condition, 3 had previously received roent- 
gen therapy for uterine fibroids, 2 refused external 
irradiation and 66 could not be treated by external 
irradiation because of shortage of apparatus In addi- 
tion the treatment in 2 patients, who subsequently 
died was interrupted because of septic comphcations 
The usual techmes of the Cune Foundation were used 
Except for cases with bulky cervical lesions, the endo- 
utenne apphcation was made yvith a sound of gum, 6 
mm m external diameter, hned yvith thm alummum 
leaf Dependmg on the case two, three, four or occa- 
sionally five tubes of radium element were used, yynth 1 0 
mm platmum filtration For the usual case tyvo tubes 
of 13 33 mg of radium element and one tube of 6 66 
mg of radium element were used The dose de- 
hvered vaned from 24 to 36 and m exceptional cases 40 
miUicunes destroyed (3,200 to 4,700 and 5,230 milh- 
gram hours) m the utenne cavity 

On the second or thud day after the mtrautenne 
radium is inserted, mtravagmal irradiation is begun, 

13 33 mg of radium element being placed m colpo 
stats m the lateral formces One or two independent 
corks of 6 66 mg of radium element are placed m front 
of the cervix These are held in place by means of 
loosely packed gauze. The dose dehvered vanes from 
24 to 36 miUicunes destroyed (3,200 to 4 700 milligram 
hours) ID the yagina. 


Post-treatment reactions included slight nse m 
temperature in some cases and rectal symptoms m 16 
cases approximately eight to fifteen days after treat- 
ment Eight patients had isolated symptoms dunng 
the first year after treatment Ten had late symp- 
toms, one or more years after treatment Ten others 
had mmor complaints, probably unrelated to treat 
ment Only one patient had a histologically proved 
necrotic ulcer on the anterior rectal wall due to a tech- 
nical error and this healed 

Of the 105 patients 74 or 70 4 per cent a ere alive 
without evidence of disease after five years Tao died 
of complications of treatment Eleven died of inter- 
current disease Eighteen patients had recurrences 
from ele-ven months to four years after treatment (3 
local recurrences 2 in the corpus and parametnura 
5 local and pelvic, 6 m the pelvis alone, 2 distant 
metastascs) 

Of the 74 patients obtammg five-year cures, 65 were 
ahve and well at time of anting, the mterval since 
treatment varying from seven to eighteen years 
There were 6 recurrences after six seven eight, and 
eleven years Twelve patients died of intercurrent dis- 
ease, and 1 yvas untraced 

ITie author feels that cure of carcinoma of the cervix 
uten Stage I, can be obtamed by treatment inth 
radium alone as well as with radium plus roentgen rays 
She and her co workers have started a senes yvith 
Wertheun operation six weeks after mtracavitary 
therapy This takes auay the danger of local recur- 
rences and permits the study of radium effects 
TTwo tables S B Feinberg M D 

University of Michigan 

Primary Carcinoma of the Vagma. Stanley Way 
J Obst, & Gynaec Bnt Emp 55 739-766, December 
1948 

Primary caremoma of the vagma is a rare disease 
The author’s report is based on 44 cases seen over a 
penod of sixteen years, representing 1 6 per cent 
of all cancers involving the female genital tract seen in 
that penod The relation to carcinoma of the cervix 
was 2.2 per cent The average age of the patients was 
fifty-four, 40 per cent yvere under fifty-one Nearly 25 
per cent were nulhparous Vagmal bleedmg and dis- 
charge broyvn or red, yvas the complamt m 32 of the 
cases, m 3 more there were pain and bleeding, in 2 
postcoital bleeding, and m 1 postpartum bleeding 
Only 2 of the patients had adenocarcinoma, the re- 
mainder had squamous-cell tumors, 11 of yyhich acre 
histologically of Grade III 

Generally speaking the lymphatic spread of tumors 
of the upper vagma is the same as for cervical cancer, 
yvhile those of the lower third metastasize m tlie same 
way as vulvar caremoma, those occupying the middle 
third folloyy both routes A simple line draw mg illus- 
trates this very well 

In 13 patients the tumor yvas on the anterior w all, m 9 
on the posterior yvall, and m 8 the vagma yvas encucled 
by the growth 

Eleven cases yvere considered too far advanced for 
treatment. Of the remammg 33, 0 ivere treated 
surgically and 27 by radium The average duration of 
life m the untreated cases yvas fifteen months from the 
onset of sjmiptoms and ten months from the time thej 
were rejected as unsuitable for treatment Of the 0 
patients treated surgically, 2 were alive and veil four- 
teen and mne years later In a thud who died six 
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months after operation of osteitis of the sacrum (be- 
cause the patient faded totally to cooperate m the care 
of a bedsore), no tumor was found at autopsy 

Twenty-seven patients were treated with radium 
Of these, 8 were alive and well after periods of one, two, 
three, four, eight, nine, ten, and thirteen years, 1 died 
of another cause eleven years after treatment 

The various methods of holding the radium m place 
are described, and constructive criticism is offered of a 
number of applicators used by others The author 
proposes an applicator of his oivn, which produces uni 
form radiation, if desued, to the whole vagma and cer- 
vix, bnt which can also be adapted to an eccentric or 
even a twisted field, by changing about of the lead 
‘screenmg ” In the author’s opinion, the stumbhng 
block to the treatment of vagmal cancer is not so much 
lack of ideas or methods as our almost complete igno- 
rance of the chnical behavior of this rare form of neo- 
plasm “Clinical material is the basis of clmical re 
search, and m cancer, clinical research at the present 
moment if not dead, is very moribund ’’ 

Eleven illustrations, including 4 roentgenograms , 14 
tables S F Thomas, M D 

Palo Alto, Calif 

Gynandroblastoma of the Ovary John E Hobbs 
Am J Obst & Gynec 57 85-94 January 1949 

The term ‘gynandroblastoma” was coined by Robert 
Meyer m 1930, to describe an ovarian tumor character- 
ized by both masculmizmg and feminizmg elements To 
date, a total of 21 cases have been described, 
the real authenticity of all but 4 of which has been 
doubted by SchUler The author presents a case in an 
eighteen year-old white female 

On her first admission the patient complamed of 
recent enlargement of the abdomen, amenorrhea of 
three years duration, and hirsutism of moderate degree 
Psychologically, her attitude was toward the mascuhne, 
and rmnor masculmizmg features were noted on physi- 
cal exammations Surgery was done wnth removal of a 
large friable ovarian tumor which did not mfiltrate the 
mtra-abdommal structures and was attached to a 
pedicle On the sixth postoperative day the patient 
started to menstruate and flowed for two days, which 
was taken to mdicate an estrogen removal effect 

Eight months later the tumor recurred and was agam 
removed together with the left ovary In the mean- 
time, many of the manifestations of masculmity noted 
before the previous surgery had cleared at least par- 
tially and the patient was menstruatmg regularly and 
normally After the second operation, deep \ ray 
therapy was gi\ en for a total dosage of 8,200 r through 
eight portals 

The patient was agam admitted for removal of a 
recurrent tumor one year after the second operation 
She received postoperative radiation for a total of 6 400 
r A fourth recurrence was removed a year and a half 
later and deep x ray therapy w as again given for total 
dosage of 8 000 r over a thirty-five day period to both 
flanks upper and lower abdommal quadrants and the 
back The patient has no symptoms at present No 
s>Tnptoms of castration are present except amenorrhea 
a fact which is considered to be a reflection of the estro 
genic elaboration of the tumor The masculmizmg 
elements of the tumor failed to recur after its first re- 
mot al as proved by pathologic examuiation as well as 
clinical mdications 

Of special interest is the fact that although this 


patient received a total of 22,600 r over a little less 
than a two year period, no regression of the tumor is 
evident The greatest suggestion of benefit has been 
the relative freedom from involvement of the pelvic 
structures at the last two operations, as compared to 
the upper abdomen, relatively more radiation was 
concentrated m the lower abdomen and pelvis The 
tumor histologically lacks most of the critena for 
malignancy, yet is locally inv asiv e and recurrent 
Three photographs, 4 photomicrographs 

Harv’EV J T^OMPSO^, Jr , M D 
Jefferson Medical College 

Common Non-Vascular Nevi and Their Treatment 
A J Delano Am J Surg 77 53-62, January 1949 
The anatomic and clinical types of nev i are discussed 
m detail and a classification is presented The author 
states that the true nevnis is probably of nerve tissue 
ongm and a tumor of the tactile sense organ, the Meiss- 
ner corpuscle He points out their occurrence m 
neurofibromatosis and their relation to sex hormones and 
the gonads The growth potentialities of nevn vary 
with the activity of the gonads, they rarely become 
malignant before puberty The similanty m appear 
ance of certam nev i to seborrheic warts is mentioned 
The two most common types of nevi are the small, 
deeply pigmented fiat type (junction type of Traub) 
occurrmg especially on the extremities The second is 
the soft, smooth, slightly elevated, moderately pig- 
mented mole which may contam many hairs and is 
seen on the faee, neck, trunk thighs, buttocks, and 
genitaha Either may become malignant Thirty to 
60 per cent of malignant melanomas arise from recog- 
nizable pigmented nevi, chiefly from the two types 
mentioned 

Although malignant changes can occur in other than 
neval cells and malignant new growths can arise from 
the basal and squamous cells of a pigmented nevus, 
the most common malignant form is the melanoma 
This occurs from six months of age on, the average be- 
bemg fifty years The actual mcidence of malignancy 
in nevi is considered ‘ infinitesimal” considering the 
number of moles present but because of the msidious 
nature of malignant change, removal of the flat junc-j 
tional type and slightly raised soft non-hairy lesions 
mdicated under any of the followmg conditions ■ 
pigmentation, appearance late m life, presence 
areas of irritation or on the hand or foot, mcren 
size, elevation, hemorrhage, pam, any mole in » 
or burned area 

The blue black nevi are very dangerous as the^ 
rise to true melanosarcoma which metastasizes ■ 
to the lung These should be remov ed early 
The author mdicates that surgical excision 
method of choice both for prophylactic j 
benign lesions as well as removal of mahgnant 
sarcoma He states however that he bv 
benign nevi with electrocoagulation, and > 
squamous-cell tumors occurring m nevi v^i* 
and roentgen therapy with good results 
ment of mahgnant melanomas should include 
the lymph draimng area Radiotherapy of 
melanomas should be done only in hop" 
palliative purposes, only about 2 5 per 
lesions are radiosensitive 

Nineteen illustrations, 1 table 

Path- R Nr h 
University of P" 
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Treatment of Chronic Sinusitis in Children Vernon 
dc Boissiere Ciind M A J 60 14-17, Juiuary 1949 
The author discusses what he considers as the more 
satisfnctorj' mclliotls of clniiiiiation of paranasal sinus 
infection — \-radialion and Proctr displacement with 
penicillin in physiological saline 

A mild iiiflaininatory dose of \ radiation in children 
reduces the Ijonphoid tissue uhicli usually proliferates 
and tends to impede drainage This \ radiation also 
promotes resolution of the existing inflammatory proc 
ess Ixasal obstruction is thus relic\ed and headaches, 
if present, disappear Tmo courses arc given, with 200 
kv , 16 ina , and a filter of 0 6 mm copper and 3 0 mm 
aluminum Treatment is administered through three 
ports, and a daily dose of 70 r is gi\ en for four consecu- 
tiv e days, on the first day to an antenor port, on the 
second to a right lateral, on the third day to a left 
lateral and on the fourth day to the antenor port again 
A rest period of ten days should intervene between the 
two courses of irradiation Dunng this mterval Proetz 
displacement with penicillin and the instillation of a 
vasoconstrictor are instituted Instillation of the vaso 
constnetor is continued for one week following the 
second course of irradiation 

This modern method of treatment of chrome sinusi- 
tis leans away from the more radical methods of treat- 
ment wath surgical mterference m vogue some twenty- 
five years ago The author has successfully treated 
350 cases by the method outlmed above thus ehmmat- 
mg extensive operative procedures 

Robert H Leaking' M D 
Jefferson Medical College 


Roentgen Therapy of Bursitis Fred M Hodges and 
Randal A Boyer Virgmia M Monthly 75 547-549 
November 1948 

In acute and chronic bursitis or peritendinitis cal 
carea, the bursa walls are thickened and opaque edema- 
tous, and vascular, calcareous deposits may be found 
in the tendons where the fibers are softened and stnngy 


Histologically, the tendons reveal degenerative changes 
and amorphous calcium 

For radiographic exammation, which is indicated m 
all cases, at least two views of the shoulder arc re- 
quired, preferably anteroposterior views of the shoulder 
with the arm m internal and external rotation In the 
acute stage, the calcareous material gives a homogene 
ous and putty-like appearance The chronic deposit is 
granular and is seen as a denser more irregular, frag- 
mented shadow The typical roentgenograms show 
amorphous calcification m the angle between the head 
of the humerus the greater tuberosities and the acro- 
mion process Calcification m the supraspinatus ten 
don is just above the tuberosities That m the infra- 
spmatus and teres imnor is lateral to the tuberosities 
while that m the subscapulans is medial to the 
head of the humerus In this connection it is pointed 
out that calcification has been said to occur in 2 7 per 
cent of presumably normal persons and that Codman 
and Akerson were able to show rupture and degenerative 
disease in the supraspmatus tendon in 39 per cent 
of a senes of aged persons 

The greatest value of this article lies in the authors’ 
report of their excellent results with relativelj low- 
voltage roentgen therapy m moderate doses The 
affected area is giv en 200 r a day on three or four succes 
sive days divided between antenor and posterior por- 
tals The factors are 120 kv 10 ma 25 cm target 
skm distance filtration 0 5 mm AI and 0 25 mm Cii 
If the response is low an additional portal over the 
postenor cervical spine is treated once with 250 r 
In a senes of 200 patients 89 per cent of those m the 
acute phase showed improvement and 75 per cent of 
those with subacute disease These results arc as good 
or better than those obtamed by others, many of w horn 
employ damaging high-voltage therapy The authors 
recommend surgical treatment m the chronic cases if a 
satisfactory response is not obtained 
Three roentgenograms 

James C Katterjohn, M D 
Indianapolis Ind 


EFFECTS OF RADIATION 


Tubercle-Like Structures m Late Irradiabon Injunes 
of the Skin. Lars Gunnar Larsson Acta radiol 31 
17-27, Jan 31 1949 

The author presents 26 cases of late uradiation skin 
mj lines showmg tuberculoid changes, seen withm the 
last ten years at Radiumhemmet (Stockholm) VBth a 
smgle exception these changes followed radium needle 
implantation, and m most mstances the primary tumor 
was a basal cell caremoma of the skin The interval 
between the first irradiation treatment and the initial 
exanunation of the tuberculoid lesion ranged from a 
year and a half to twenty-four years 

The tubercle-hke structures consisted of epithe- 
lioid and giant cells superimposed on the more familiar 
late irradiation changes in the skin the picture closely 
resembling tuberculous granulation tissue Tubercle 
bacilli were not isolated from any of the lesions 

The changes were mamly localized m the connective 
tissue of the conum and subcutis and were often found 
immediately beneath non ulcerated epithelium In 
several cases the tuberculoid lesions were found in fat 
tissue and striated muscle. 


An attempt is made to determine a distinct etiological 
factor In the author’s cases the tuberculoid changes 
had an mtimate connection with connective tissue 
undergoing regressive changes or actual necrosis It is 
possible that the products of disintegrating tissue ma> 
act as foreign bodies which actuall> cause the tuberclc- 
like lesions 

The clinical significance of these lesions lies in their 
frequent misinterpretation as recurrent tumor The 
author stresses the importance of biopsy before institut- 
ing therapy in these cases 

Three photographs, 7 photomicrographs 

W C Galix), M D 
Indiana University 

Effects of Radiotherapy on the Normal Lung Ren5 
Huguenin, J M Lcmoine and J FauvcL J franc do 
mdd et chir thorac 3 54-60, 1949 (In French) 

The effects of radiotherapj on tlic trachea bronchi 
and pulmonary parenchjma arc less well known than 
the effects upon the skin and mucous membranes of the 
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mouth and pharynx This study concerns the effects 
on the lung and is based upon cases of breast carcinoma 
subjected to preoperative and postoperative irradia- 
tion Certam abnormahties are noted during therapy 
and others after a mean interval of about si\ months 
The mcidence of pulmonary reaction in the breast cases 
treated is given as 2 5 to 3 0 per cent 
The clmical syndrome is qmte i ariable Half of the 
cases have no functional or physical signs, even though 
changes are noted on the roentgenogram Many pa- 
tients have cough and dyspnea on effort. Some present 
an acute pulmonary episode, uith fever, mucopurulent 
sputum, and r^es, often interpreted as gnppe Alini- 
mal hemoptysis and serofibrmous pleunsy also occur 
Analysis of roentgenograms reveals ■rariable changes 
Cloudy opacities, small nodules, triangular shadows with 
a hilar apex, larger nodules ( 1 cm and over m diameter) 
extension over the entire hemithorax, retraction of 
trachea and heart, and tenting of the diaphragm are 
among the findings m various cases 

Differentiation from metastatic carcmoma is impor- 
tant The radiation reaction is undateral and limited 
to the side of therapy 

Bronchoscopic studies revealed hyperemia, mucosal 
thickenmg, and hypersecretion m the treated area 
One paDent sustamed a transient pleural reaction 
accompamed by eosmophilia, callmg to mmd the syn- 
drome of Loeflier 

The course of radiation reaction m the lung is usually 
bemgn Topical adrenalin, atropme, or pantothenic 
acid by hypodermic mjection and other measures have 
been beneficial, but variable spontaneity of recovery 
renders conclusions diflScult Further surgery or 
radiotherapy are not contramdicated 

Chas Nice, M D 
University of Mmnesota 

Foam Cell Plaques m Intima of Myometnal Artenes 
A Presumptive Sign of Previous Irradiation John 
F Sheehan Am J Clm Path. 19 30-34, January 
1949 

The purpose of this paper is to present evidence that a 
smgle arterial lesion, the foam cell intimal plaque 
(described by the author m Arch Path 37 297, 1944 
Abst m Radiology 44 211, 1945), is by itself u strongly 
presumptive sign of previous irradiation, at least in 
the human uterus Thirty-eight irradiated and 600 
non-irradiated uten were exammed 
The total radiation dose m the 38 cases ranged from 
1,750 mg hr of radium m one case to 6,000 mg hr of 
radium and 4,000 r of roentgen radiation dehvered to the 
midpehos m other cases The majority of the uten had 
been heavily irradiated Twenty-three of the irradi- 
ated patients had adenocarcmoma of the endometnum, 
7 squamous-cell carcmoma 1 leiomyosarcoma, and 3 
functional bleedmg m 4 the exact diagnosis was not 
known 

Thirty four of the irradiated uten (89 per cent) 
showed one or more foam cell mtunal plaques Of 200 
non irradiated uten exammed specifically for this 
lesion only 2 per cent revealed it Of 400 additional 


non-irradiated uten, examined routinely, the lesion 
was present in 5 (1 25 per cent) Ninety-seven of the 
600 non-irradiated uteri and 8 of the 38 irradiated uten 
were atrophic An analysis of the pathologic findmgs 
in the 7 non-irradiatcd uteri inth foam cell mtunal 
plaques showed most of them to be atrophic 

The foam cell intimal plaque is in the author’s opmion 
morphologically identical with the early lesions of 
atherosclerosis, as descnbcd by Learj (Genesis of 
Atherosclerosis Arch Path 32 507, 1941) It 

appears therefore that further study of the raechamsms 
mvoh ed m the production of these plaques m irradiated 
tissues may throw some light on the genesis of athero- 
sclerosis 

One photomicrograph , 3 tables 

Surgical Treatment of Irradiation Injunes Michael 
L Mason Illinois M J 95 20-26, January 1949 

The author groups the types of radiation injunes 
referred for surgery into fi\ e groups as follows 

1 In those e.\posed to many small doses of x-ray or 

radium o\ er a long penod of time This group 
mcludes both professional personnel and derma- 
tological paDents 

2 In those receivmg a massixe overe.xposure in a 

smgle or a few closely spaced sessions Most 
of these patients were, as the author terras it, 
"xnctims” of fluoroscopy 

3 In patients treated with doses aimed at destroy- 

mg hair, cutaneous neoplasms, nevi, etc. 

4 In patients treated for deep-seated lesions, mostly 

mahgnant tumors 

5 In patients treated for skm infection 

In h al f the cases m Group 1 carcmoma developed m 
an area of dermatitis In Group 2 mahgnant change is 
unusual, but ulceration is common and often severe. 
One third of the cases m Group 3 showed mahgnant 
characteristics, but m most of these cancer was probably 
present before the mstitution of radiotherapy 

Group 4 IS the only one m which a radiation dermatitis 
is excusable, and fortunately malignant changes are 
rare m these patients The author saw one case m a 
patient treated for tuberculous lymph nodes m the 
neck Here the tuberculosis may have played a part 
m stimulating the growth 

The pathological picture is about the same m all 
groups, namely, poor vasculanty and great thickemng 
of the collagenous areas of the conum 

Surgical removal of the mvolved areas of the skin is 
the treatment of choice, followed by graftmg The 
author has not seen any benefit from radon omtment 
but, bemg a surgeon, he would not be likely to see cases 
that were anythmg but failures Surgery is not done on 
acute cases, but only after the reaction has subsided 

This article should be read m the original for the 
excellent summary of the various ways that x-rays and 
radium can be immediately and remotely harmful to 
ourselves and our patients 

Three illustrations Zac F Endress, M D 

Pontiac, Mich 
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BERKE, R See BASS, HE 

BERNSTEIN, A and BUETTI, C Unc arthritis (a casuistic 
contribution) (ab) July 144 

BERTIGLIA, BRUNO Treatment of cancer of the penis (ab) 
Aug , 308 
BERYLLIUM 

— delayed pneumonitis in a beryllium worker case (ab) John 
N Agate Sept 443 

BESNIER-BOECK-SCHAUMANN DISEASE See Sarcoidosis 
BESSON F Sec DELORD, M 
BETA RAYS See Eyes Nasopharynx 
BETATRON 

— depth dose of electrons from the betatron L S Skaggs 
Dec 868 

— technics for application of betatron to medical therapy (ad) 

G D Adams et al July, 153 ^ 

BETTMAN, ERNEST H and SIFFERT ROBERT S 

gen examination of the hip in Legg Perthes disease Oct 
^8 , . 
BEYNON, A E Primary carcinoma of the liver in a boy agea 
15 (ab) Sept 454 

BICKEL, WILLIAM H See JACKSON ALFRED E 
BIERMAN, HOWARD R. See SHIMKIN, MICHAEL B 
BILE DUCTS 


cholangiography in stone stricture and operative injury 


of 


biliary ducts (ab) C R Hughes et al July 141 
— management of residual common duct stones (ab) Duncan 
Shepard July 142 . 

— multiple carcinomas of stomach and choledocholithia^s in 
patient with pernicious anemia (ab) Harry B Neel 
Sept 450 _ 

— routme use of operative cholangiography (ab) Philip n 
Partington and Maurice D Sachs Aug 295 
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BILE DUCTS— ton/ 

— Irauntullc niuttirc of cliolcdochu*?, ns'n>clntc(l wllli nil nciitc 
hcmorrhnvic pnncrtnUlU nnd n peritonitis (nb), N 
1 rcdcnck I Hckcn nnt! Vernon J Stevenson Nov 708 
BILIARY TRACT See Rde Ducts, I {stiiln Cnllhlnddcr 
BILLINGS, JAMES H See FREEDMAN, EUGENE 
BINGOLD A C Cnsc of poIjostoUc fibrous dJ"^])lnsm (nb), 
S-pt 4 i7 

BIOPSY bee Uterus enneer 

BIRKELO, CARL C . nnd RAGUE, PAUL O Acctirncv of 
rocnlpcu determination of ocl iv tt> of minlmnl tnlicrctilosis 
(nl>),Ain: 200 

BISSONNETTE, ROGER P See BROWN, CHARLES H 
BLADDER 
calculi 

fbfiRnosis (nb) William Boss, Sept , *102 
cancer 

— enremomn with bone metnstnses S eases (nb) Hermnn I 
kretschmer und J II McDonald Aur 301 
— new technic for mditini treatment of enremomn Milton 
I riedmnn nnd I lovd G Lewis Sept, 3-12 
foreign bodice 

— patlioloKncallv dispinced iipi>cr fcmornl cidpli>5ts as foreign 
bod> tab) I Sidck Aur 301 
roentgenography 

— cjstojcopi nnd p>ctoRniph> follovvirtR nnravc-stcnl extra 
peritoneal cesarean section (ah) I dith K Mnagonc 
Nov ,770 

— in Rcnilnl prolapse (ab) Armando Trabucco^ Sept 402 
— mtcrurctenc ridge further studies (nb) Nds 1* G Edling 
Julj 14S 

— urcthroevstography In the male child (ab) M I copolU 
Drodnj and Samuel Robins Sept 402 
— urethrograms nnd cjstogrnm^ in diagnosis of lower urlnnrj 
tract disease (nb), Russell B Roth Oct 014 
tumors 

— poljmorphous cell sarcoma case (nb) Victor C Lnughlin, 
et nl, Aug , 301 

BLADES, BRIAN See EFFLER, DONALD B 
BLADY, JOHN V See JACKSON. CHEVALEER L 
BLALOCk-TAUSSIG OPERATION Sec Heart 
BLANCHE, M , SOICHOT, R , nnd de GISLAIN, J Acute 

£ neumonltis following inhalation of nitric add fumes (ab) 
lee,, 889 

BLOCH, r6bERT G , SANDOCK, LOUIS F , and MITCHELL, 
EARLB Rctrocardlac bronchiectasis tab), July, 130 
BLOCK, MATTHEW H Sec JACOBSON, LEON O 
BLOOD 

— effect of nitrogen mustard nod x irradiation on blood coagu 
lation tab), Leon O Jacobson et al Nov , 779 
phosphatase 

— hypopbosphatasia a new developmental anomaly (ab) 

J C Rathbun July 143 
uric Add 

—unc arthritis (a casuistic contnbution) (ab) A. Bernstein 
and C Buetti.July 144 
BLOOD PRESSURE 

— non hormonal adrenal cortical carcinoma case with 6 year 
survival and rdief of hypertension (ab) 2^chary R- Cott 
ler Aug 302 

—observations on the hypophyseal area in hypertension 
Thomas Ziskin Sept 406 

BLOOD VESSELS ^e Aorta Arteries Cardiovascular Sys 
tern . Ex tremities, etc 

BLOOM, WILLIAM Pituitary Implications in hypertrophic 
pulmonar y ost eoarthropathy (ab) July, 143 
BLUMENFELD HELEN See GRAYSON, dHARLES E 
BODEN, GEOFFREY Radiation myelitis of the cervical 
spinal cord (ab), Aug , 311 
BODY SECnnON ROENTGENOGRAPHY 

— lamlnagraphy following thoracoplasty (ab) Alessandro 
Piaexa Nov 766 

— tomography as an adjunct to urography (ab) Preben T 
Andersen, Aug 299 
BOECK’S SARCfOID See Sarcoidosis 

de BOISSIERE, VERNON Treatment of chrome sinusitis 
in children (ab) Dec. 906 
BONES 

See also under names of bones 

— Besmer Boeclc Schaumann disease with typical osseous 
lesions diabetes insipidus and widely dissexninated tuber 
culosis, showing a remarkable response to streptomyan 
(ab) C (>emez RJeux et al July 134 
— bone formation in skin and muscle localized tissue mal 
formation or heterotopia (ab), Henry W Edmonds et al 
Oct 613 

— estrogens and bone formation in human female (ab) Mary 
S Sherman Sept 464 

— hypophosphatasia a new developmental anomaly (ab) 
J C Rathbun July 143 

— osseous changes in eod^hroblastosis fetalis William L Janus 
and M Wendell Dietz July 69 

— osseous lesions of sarcoidoris JohnF Holt and Wm I Owens 
July 11 

— roentgenologic findings in sickle-cell anemia David S 
Carroll and John W Evans Dec,, 834 
— skeletal lesions in Hodgkin s disease (ab) Ernest H Fal 
coner and Maunce E Leonard Nov 770 
cancer 

— carcinoma of bladder with bone metastases 8 cases (ab) 
Herman L Kretschmer and J H McDonald Aug 301 


— colloidal lend ortliopliosplmtc associated with deep roentgen 
therapy In bone metastases from cancer of the breast 
(ab) J.,awrcncc Rcyuiolds et nl, July, 162 
— rocntgcnograpblc appcnrancc of renal cancer metastasis m 
bone (nb) Robert S Sherman and T Arthur Pearson 
July 146 

— Urnlincnt of mctnstatic tumors (nb), Magnus I Smedal and 
I erdinand A bnlzman Aug 307 
diseaccB Sec also I cprosy 

— chronic inflammatory lesions resembling neoplasms 3 cases 
(nb) J ewis \V Dreck ct nl Aug , 208 
— etiological relations of precocious puberty fibrous dysplasia 
of bones and pigmentation of skin (Albright s syrndrome) 
(ab) Abraham O WiIcnsLy Oct 008 
— fibrous dysplasia (ab), II H Jacobsen and G Vraa Jensen 
Dec 897 

— polyostotic fibrous dysplasia (nb) H Brooke Nov 768 
— jiolyostotic fibrous dysplasia case (ab) A C Bingold 
bept 157 

— roentgen appearance of hormonal bone diseases (ab) H 
Scliinz ct nl Sept 464 
fractures Sec Fractures 
fragUlly 

— hyperplastic callus formation with or without evidence of 
fracture m osteogenesis imperfecta, with an account of the 
histology (ab) H A. Thomas Fairbank and S L Baker 
Sept 4M 

— massive hyperplasia of bone following fractures of osteo- 
genesis imperfecta 2 cases (ab) Walter E Vandemark 
and Manley A Page Sept 467 
syphilis 

— roentgenologic picture of congenital syphilis especially in in 
fancy (ab) P Flemming Mdller Nov 709 
tumors 

— bone lesions in eosinophilic granuloma Hand Schiiller 
Christian disease nnd Letterer Siwe disease (ab) Ignacio 
Ponseti Sept 456 

— chronic inflammatory lesions resembling neoplasms 3 
cases (ab) Lewis W Breck al Aug 200 
— endothelioma of bone (Ewmg s sarcoma) (ab) Bradley L 
Coley et al Aug 296 

— eosinophlbc granuloma 3 cases (ab) Paul W Lapidus et 
nl July I 144 

—eosinophilic granuloma with simultaneous involvement of 
skin and bones (ab) James H McOeary Sept., 467 
—osteoid osteoma (ab) Bradley L Coley and Norman L/cn- 
son Dec 897 

— solitary plasmocytoma of bone with renal changes (ab) 
George Lumh bept 458 

— traumatic false aneurysm simulating bone sarcoma (ab) 
Donald C Bowie and A W Kay Dec 894 
BONORINO UDAONDO CARLOS, CASAL, MANUEL A., and 
D^Al/OTTO VICTORINO Diverticula of the stomach 
(ab) Aug j293 

——and D^ALLOTTO, VICTORINO Tumors of the gastric 
fundus (ay , Ji^ 139 
BONTE See GERNEZ-RTEUX, C 
BOOK REVIEWS 

Agate, John N , et ai Industrial Fluorosis A Study of the 
Hazard to Men end Animals near Fort William Scotland 
July 116 

Appleton A B , Hamilton W J , and Simon, G Surface end 
Radiological Anatomy for Students and General Prnc 
titioners Sept 433 

Blaldston s New Gould Medical Dictionary Editors Harold 
W Jones Normand L Hoerr and Arthur Osol Oct 686 
Cade, Stanford Malignant Disease and Its Treatment by 
Radium Sept 432 

Calvin Melvin, Heidelberger, Charles Reid, James C Tol- 
bert, Bert M , and Yankwich, Peter F Isotopic (Carbon 
Dec.. 877 

Coumand^ Andr6 Baldwin, Janet S and Hlnunelsteln, Aaron 
Cardiac Ci^thetenzation in Congenital Heart Disease A 
ClmJcal and Physiological Study in Infants and Children 
July 116 

Crohn, BurrlJl B Regional Ileitis Sept 431 
Degoy, Andres P H , and Di Rlenzo, 5abino El Neumo- 
mediastino Antenor Artificial en el Niflo Su Importanaa 
para el Estudio de la Hlperplasia Timica. Sept 433 
Ferguson, Albert B Roentgen Diagnosis of the Extremities 
and Spine Aug 279 

Fey Bernard et lu Exploration Radiologique de I Apparci! 

Unnalre Infdrieur (Vessie Uritre Prostate) Sept 4§2 
Frelschauer F Untersuchiingen fiber den lumbalen und 
ccrvikalen Wirbelbandscheibenvorfall Dec 877 
Friedlander Gerhart and Kennedy, Joseph w Introduc 
tion to Radiochemistry, Dec, 876 
Glanner, R- Die Indikationen zur ROntgen und Radium 
Bestrahlung Nov 764 

GulcharcL Roger L Ur4thrographie Sept 432 
Kaplam Ira I Clinical Radiation Therapy Sept . 431 
Lapp, R E • end Andrews, H L Nuclear Radiation Physics 
Dec , 876 

Maisin, J Cancer Tome II Radiations Virus Environ- 
ment, July 117 

Merrill Vlnlta. Atlas of Roentgenographic Positions, Oct 
685 

Pack, George T , editor (dancer of the Esophagus and Gastiic 
Cardia July 116 

Schweitzer, Geo K., and Whitney, Ira B Radioactive 
Tracer Techniques Nov 763 
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BOOK REVIEWS— 


Tbelen, Dr Antom Die Patholog^ie des Hamleiters im ROnt 
genblld Dec 877 

van der Werff, J Th. Biological Reactions Caused by Elec 
trie Currents and by X Rays Aug 279 
BOOKS RECEIVED (not reviewed) 

An Inquiry into the Extent to Winch Cancer Patients in Great 
Britain Receive Radiotherapy July 116 
Andersen, S Ry Investigations into Differentiation and 
Other Morphological Changes in Malignant Tumors 
Following Therapeutic Irradiation with X Rays and Ra 
dium Aug 278 

Annual Report on the Results of Radiotherapy in Cancer of 
the Uterine Cervix fifth volume Nov 763 
Banman Louis Diagnosis of Pancreatic Disease Oct 685 
Behrens, Charles F , editor Atomic Medicine Nov 762 
Bertwistlc, A P A Descriptive Atlas of Radiographs An 
Aid to Modem Clinical Methods Oct 586 
Brookhaven Conference Report Biological Applications of 
Nuclear Physics July 12-27 1948 July, 116 
Confrontations Radio Anatomo Cliniques Published under 
the direction of M Chiray IL A Gutmann and J 
que Sept 431 

Coutard, Henri Aper^us Roentgenthdrapiques Relatifs iL 
Divers Modes D Involution C^nedreuse ct M^thodes de 
Protection, Oct 279 

Govea, Juan and Aguirre, Fidel Tomografia Clinica Cardio- 
vascular No\ 763 


Graf, Herbert tJber die neuen Strahlenschutzregein fOr die 
Herstellung und Errichtung mediximscher ROntgenein 
richtungen und anlagen DIN G811 und 6812 Nov 763 

Hohl, Kurt Expcnmentelle Untersuchungen fiber Rdentgen 
effekte und chemische Effekte auf die pflantliche Mitose 
Nov 763 

Moon, George R How to Become a Doctor July 115 

Rndiologia Austrlaca Aug 279 

Di Rienzo, S Radiologic Exploration of the Bronchus Sept 
430 

Sixth Semiannual Report of the Atomic Energy Commission 
July 1949 Oct 586 

Souttar^H S Physics and the Surgeon Nov 762 

Zacks, David Photoradiography in Search of Tuberculosis 


Oct 686 

BOSS, WILLIAM Diagnosis of bladder stones (ab) Sept 
462 

BOST, ROGER G See PERCEFULL, S C 
BOSWORTH, BOARDMAN M Perforation of the small in 

testine from non penetrating abdominal trauma (ab) 
Oct ,604 

BOSWORfH, EDWARD See HARBIN, WILLIAM, Jr 
BOTELHEIRO,JOSfi See CORR£a, TELMO 
BOTHE ALBERT E See CRISTOL, DAVID S 
BOTSZTEJN,CH SeeSCHINZ H 

BO0COT, KATHARINE R , and SOKOLOFF, MARTIN J 
Tuberculosis among Philadelphia foodhandlers (ab) Nov 
763 

BOWDEN, LEMUEL See COLEY, BRADLEY L 
BOWIE, DONALD C , and KAY, A W Traumatic false 
aneurysm simulating bone sarcoma (ab) Dec ,894 
BOYDEN, EDWARD A , and SCANNELL, J GORDON An 
analysis of vonatlons in the bronchovascular pattern of 
the right upper lobe of fifty lungs (ab) Aug 285 
BOYER JRANDAL A See HODGES, FRED M 
BRADBURY, PCS Minimal requirements for mass radiog 
raphy (ab) July, 131 

BRADFORD, MARTIN L See GROW, JOHN B 
BRAIN 

See also Cerebellum 

— spontaneous rupture of the cerebral \entricles (ab) Arne 
Torkildsen July 124 

— tentorial pressure cone its significance and its diagnosis 
through dislocation of the calcified pineal body (ab) Bengt 
Ltlja July 120 

— thorotrast pyograms m cerebral abscess (ab) G K Tiitton 
and W H T Shepherd Dec 8^ 
blood supply See also Aneurysm arteriovenous 
— angiographic visualization of posterior cerebral artery cs 
pecially by mtracarotid injection of contrast (ab) Amc 
Fngeset July 126 

— cerebral angiography in diagnosis of intracranial hematomas 
(ab) Knstian Kristiansen Oct 696 
— cerebral arteriography in subarachnoid hemorrhage (ab) 

I S WechslerandS W Gross July 126 
— tolerance of cerebral blood vessels to a contrast medium of 
the diodrast group experimental study of the effect on the 
blood brain barrier i,ab; Tore Broman and Olle Olsson 
Oct . 024 

calcification See also Brain tuberculosis 

calcifying epileptogenic lesions hemangioma calcificans 
case (ab) Wilder Penfield and Arthur Ward Aug 280 
roentgen demonstration of displaced intracranial physiologic 
ralciCcation and its significance in the diagnosis of brain 
tumors and other space occupying diseases Barton R 
V oung Nov 026 
cancer 

raet^toses of primar> pulmonary carcinoma 
a diagnostic difficulty (nb) Michael B Shimkin Aug 291 


cysts 


al (“b) Albert W 


roentgenography 

— air embolism occumng during encephalography 2 cases 
(ab) Arthur B King and Frank J Otenasek Oct 690 
— diagnosis of suprasellar tumors pneumoencephalography 
(ab) N S Schlezingcr and J (Jeorjjc Tcnlick Julyj 120 
— radiology in neurosurgical conditions in childhood, Nicholas 
Gotten and C D Hawkes Dec , 708 
— relief of symptoms following encephalography by combined 
premedlcntion and use of oxygen (ab) C^rl J Komreich 
Oct 695 

tuberculosis See also Meninges tuberculosis 
— calcified intracranial tuberculosis (ab) H Stephen Weens 
Aug , 280 

tumors See also Meninges 

— basilar impression associated with tumor (ab) Jeffery R 
TnppandR D Rothfield Oct 600 
— in children (ab) Lyle A, French July 120 
— of septum pcllucidura (ab) John D French and Paul C 
Bucy Aug 280 

— roentgen demonstration of displaced intracranial physiologic 
calcification and its significance in the diagnosis of brain 
tumors and other space-occupying diseases Barton R 
Young Nov, 025 

— study of 211 patients with verified glioblastoma multiforme 
(ab) I^oyal Davis etal Dec 001 
— vascular tumors of brain and spinal cord and their treatment 
(ab) Mason Trupp and Ernest Sachs July 124 
wounds and injuries 

— pneumocephalus secondary to penetrating wound (ab) 
Sidnev W Gross July, 124 

BRAV. ERNEST A , MOLTER, HOWARD A , and NEWCOMB, 
WENDELL J The lumbosacral articulation A roent 
genologic and clinical stud> with special reference to 
narrow disc and lower lumbar displacement (ab) Oct 
609 

BRAWNER,H P SeeBRECHER, G 
BREAST 

— clinical and laboratorj studies on the uptake of radioactive 
phosphorus by lesions of the breast (ab) H, J McCorkle 
etal July 164 
cancer 

— action of steroid hormones Walton Van Winkle Jr Oct 
630 

—carcinoma (ab) Stanford C)ade Nov 773 
— carcinoma and its treatment (ab) (2ecll Wakeley Sept 463 
—colloidal lead orthophosphate associated with deep roentgen 
therapy in bone metastases from cancer of breast (nb) 
Lawrence Reynolds etal July 162 
— early diagnosis and treatment (ab) Victor Riddell Sept 
403 

— lymphatic spread of carcinoma (ab) Clarence W Monroe 
Sept 404 

— palliative testosterone treatment m women with advanced 
cancer (ab) Bengt Sylvdn and Olle Hallberg Oct 610 
— primary Inflammatory carcinoma (ab) Bernard A Don 
nelly Oct 615 

— role of radiation in treatment (nb), J Maisin Aug 304 
—study of pleuropulraonary modifications accompanying 
radiation therapy (ab) R Sarasm etal Aug 311 
‘ — surgical and radiation treatment (ab) Rolf B Engclstad 
Nov 774 

— testosterone propionate in treatment of recurrent cancer 
(ab) Arthur B McGraw Aug 303 
tumors 

— localization and treatment of papillomas fab) Harry C 
Saltzstein and Robert S Pollack, Oct , 697 
BRECHER, G , ENDICOTT K, M , GUMP, H , and 
BRAWNER, H P Effects of x ray on lymphoid and 
hemopoietic tissues of albino mice lab), Oct 622 
BRECK, LEWIS W BASOM, W COMPERE, HART, M S , 
and HERZ, JAMES R Chrome inflammatory lesions of 
bone resembling neoplasms Report of three cases (ab) 
Aug , 290 

BREKKE, VIOLA G See WITT^ JOSEPH A 
BRETON, A See GERNEZ-RIEUX, C 

BREWER LYMAN A , HL JONES, WILFRED, M G , and 
DOLLEY FRANK S Nonmahgnant intrathonicic le 
sions simulating bronchogenic carcinoma Report of 30 
operated cases (ab) July, 134 

BRITTEN, SIDNEY A , and HfEISSER CARL J Medical sur 
veys for pulmonary tuberculosis (ab) Aug 290 
BR0D£N, BROR Roentgen examination of the subtaloid joint 
in fractures of the calcaneus (ab), Dec 899 

See JONSSON.G 

BRODIE*S ABSCESS See Tibia 

BRODNY, M LEOPOLD, and ROBINS, SAMUEL A, Uretb 
rocystoCTaphy in the male child (ab) Sept , 402 
BR0BECK, OLAF Case of arteriovenous aneurysm of the 
lung cured b> resection (ab), Oct 000 , , 

BROMAN TORE and OLSSON, OLLE Tolerance of cerebral 
blood-vessels to a contrast medium of the diodrast group 
An experimental study of the effect on the blood brain 
barrier (ab) Oct 024 
BRONCHI 

See also Bronchiectasis 

— bronchial dynamism S Di Rienzo Aug, 108 
— traumatic rupture Vklth occlusion (ab) Philip J Hodes et 
al Sept 440 
calculi 

— active bronchopulmonary lithiasis Eugene Freedman and 
James H Billings Aug 203 
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BRONCHI-. o«( 

cancer 

— (nl») Mmc llillon Dec t>01 

— oUcopnlhic h)rni of hroticIiJnl ertneer (all) Julio Garda 
Otero nndN I Cnulmrrtlrc Sept 411 
— rmllum lhcrnp\ (nl>) \V Hnininx Dee 002 
— trcitet! !)> ndinthcnip\ 100 cases (nb) Rend Iliifcucnln and 
J ruin cl Dec » 002 
forelBti bodies See Forclpn Uodics 
rocntRcnography 

— brnnehoRmphy (nl>) Duane Carr, ct «1 Dec , 880 
-*contiibullon to technic of bronchographj with water 
soluble contrast medium, loduron 13 (nb), T K rischcr 
andK MQ11> Sept ,440 

— death following bronchograplu case (ab) Joracs A. 

Harrill and William D Alsup Ko\ 704 
—demonstration of bronchial tree with water soluble contrast 
medium (ab) V K Fisclicr Sept 440 
— method of broncliograjdiy (nb) Akc S Gidlund Dee. 880 
atriclure 

—bronchostenosis of inflammalorj origin G eases (nb) H F 
Fnbritius and II pdegnard, Oct o9D 
syphilis 

— s>phnitic tumor of right bronchus case (ab) A. R Judd 
Auk 292 
tuberculosis 

— direct radiologic diagnosis (ab) Manuel Tapia, Sept , 443 
— "Imulaling foreign bod> in child one year of age ease (ab) 
Porter P Vinson July, 130 
tumors 

— adenoma (ab) (2arlton R Souders and J W Kungsley, Jr 
Sept 441 

—endobronchial pol>po\d hamartochondrotna review of the 
literature and rcj>ort of ease (ab) R W Postlethwalt 
ct al Sept 442 
BRONCHIECTASIS 

— pathogenesis a roentgen contribution Felix G Fleischncr 
Dee. 818 

— rationale of a functional treatment for dilated bronchi (ab) 
Jacques Delarue etal Jul> 135 
— retrocardiac bronchiectasis (ab) Robert G Bloch et al 
July 135 

— segmental distribution (ab) H E Counihan, Nov 763 
BRONCHOSCOPY See Tuberculosis Pulraonar> 

BROOKE, H Polyostotic fibrous dysplasia of bone (ab) 
Nov, 708 

BROWN. CHARLES H , BISSONNETTE. ROGER P , and 
ALBEE, ROBERT D Diverticula of the stomach Re 
g)rt of thirty cases and a review of the literature (ab) 

BROWN^^kENRY W Sec LAUGHLIN VICTOR C 
BROWN, WEBSTER H See SHACKELFORD RICHARD T 
BROWNk DONOVAN C See McHARDY, GORDON 
BRUCELLOSIS See Undulant Fever 

BRUNINX, W Radium therapy of bronchial cancer (ab) Dec. 
902 

BRUNNER S GLANDS See Duodenum 
BRUNSCHWIG. ALEXANDER, Sec MUNNELL, EQUINN W 
BUCY, PAUL C , HEIMBURGEK, ROBERT F , and OBERHILL, 
HAROLD R, Compression of the cervical ^inal cord 
by hemrated intery^ebrol discs (ab) Aug 288 


See French, JOHN d 

buetti c Sec Bernstein, a 


BULLA See Lungs abscess 
BUNN, PAUL A One hundred cases of miharv and menin 
geal tuberculosis treated with streptomycin (ab) Aug 
287 

BURCHELL, HOWARD B Symposium on anomalies of the 
heart Variations in the dmical and pathologic picture of 
patent ductus arteriosus (abL Nov 766 
BURFORD THOMAS H and CARSON MERL J Visuabxa 
tion of the aorta and its branches by retroartenal diodrast 
injection (ab) Nov 766 
See CARSON, MERL J 

BURGESON, PAUL A See KLOSTERMYER, L L 
BURGESS J N Fmdings of a chest x ray centre (ab) Sept 
444 

BURKE, HUGH E and PARNELL, JOHN L Asymptomatic 
minimal pulmonary tuberculosis assessment of status 
results of supervision and treatment (ab) Sept- 443 
BURSITIS 

— roentgen therapy (ab) Fred M Hodges and Randal A, 
Boyer, Dec., 905 

BUSCH^, FRANZ See CANTRTL, SIMEON T 
BUTCHART JAMES B See PENDERGRASS, EUGENE P 
BUXTON RUSSELL See READ, WILLIAM A, 


CADE, STANFORD Carcinoma of the breast (ab4 Nov 
773 

CAFFEY, JOHN See SILVERMAN FREDERIC N 

CALAME A SeeVOLUTER, G 

CALCANEUM 

— roentgen examination of subtalold joint in fractures of cal 
caneus (ab) Bror Brod4n Dec, 899 
CALCIFICATION See Bram Lungs Omentum Tumors 

sympathoblastoma, etc 

CALDECO^, RICHARD S and SMITH LUTHER Re- 
suscitation of beat inacti\ated seeds with x radiation (abl 
Sept 468 


CALKINS, L A Retreatment of carcinoma of the cer\ix (abj 
Sept , 404 

CALLUS Fractures 

CAMERON GLADYS See GOLDFEDER, ANNA 
CAMP, JOHN D Roentgenologic obseniations concerning 
erosion of the sella turaca Nov , 666 
CAMPBELL, DARRELL A See SMITH, R GLENN 
CANCER 

See also under names of organs 

— prlmarj carcinoma of the li\er in boy aged 16 (ab) A E 
Bc>non Sept 454 

— what to do for the cancer patient when he returns home 
role of the radiologist (ab), Eugene P Pendergrass 
Sept 405 

metastases See also Bones cancer LungSj cancer 
—metastatic lesion simulating an intracranial aneurysm (ab) 
E\erett F Hurteau Aug 287 
radiotherapy 

— intrQ'CTivftary contact roentgen therapy of malignant 
tumors (ab) D den Hoed Nov 776 
— in\c5tigations into differentiation and other morphological 
changes in malignant tumors following therapeutic ir 
radiation with x rays and radium (ab) S Ry Andersen 
Oct 615 

— methods of application of radioactive isotopes to anticancer 
research (ab) G Joyet July 166 
— technics for application of betatron to medical therapy (ab) 
G D Adams et al July 163 
therapy 

— experimental chemotherapy of neoplastic diseases Michael 
B Shlmkin and Howard R. Bierman, Oct 618 
CANIPELLI, JOSEPH See WHITAKER, WILLIAM G., 
Jr 

CANNON, W M Sec LYNCH, KENNETH M 
CAN6 nTCO, ABEL N , and PILHEIT, FEDERICO R Mega 
Sigmoid clinical and surgical considerations In thirty sJx 
cases (ab) Sept 453 

CANTRIL, SIMEON T , and BUSCHKE FRANZ Clinical use- 
fulness and limitations of supervoltage roentgen therapy 
Sept 313 

CARDIOVASCULAR SYSTEM 

abnormalities See also Aorta Ductus Arteriosus Heart 
— combined use of angiocardiography and cardiac cathetcnxa 
tion in diagnosis of congenitm anomalies (ab) Arnold L 
Johnson and Donald L McRae Nov 766 
— conventional roentgenography in diagnosis Dorothea R, 
Peck and Hugh M Wilson (Dct 479 
roentgenography 

— anriocardiographic interpretation Charles T Dotter and 
Israel Sternberg Oct 613 

— angiocardiography utilizing pbotoroentgen apparatus with a 
rapid film changer (ab) Harold L Temple et al Oct^ 
601 

—clinical application of angiocardiography (ab) Henry K 
Taylor Sept 447 

— full cycle angiocardiography W H Thompson M M 
Figlev and F J Hod^pes Nov 729 
— rapid automatic senalization of x ray exposures by the 
rapidograph utiUzmg roll film nine and one half inches 
wide Wendell G Scott and Sherwood Moore Dec, 840 
— value of angiocardiography In establishing diagnosis of 
pericarditis with effusion (ab) Robert G Williams and 
Israel Steinberg Dec 891 
CARDON LEONAM See ARENDT, JULIAN 
CARNES, WILLIAM H See SELZEIL ARTHUR 
CARR DUANE SKINNER, EDWARD F , DENMAN, WM E , 
and KESSLER, CHAS R. Bronchography (ab) Dec. 
886 

CARRIGAN, FRANCIS P Myelographic studies with panto- 
pague (ab). Sept , 458 

CARRuLL, DAVID S A^cetoma pedis July 81 
——and EVANS, JOHN W Roentgenoligic findings m sickle- 
cell anemia Dec., 834 

CARSON MERLJ.BiniFORD, THOMAS H SCOTT WEN- 
DELL G and GOODFRIEND JAMES Diagnosis of 
pulmonary stenosis by angiocardiography (ab) Oct, 
602 

Sec BURFORD THOMAS H 

CARTEI^ BAYARD, THOMAS WALTER L , and PARKER, 
R(JY T Adenocaremoma of the cervix and of the ccr 
vical stump (ab) Dec 902 

See THOMAS, WALTER L 

CARTER RAY A See JACOBSON, GEORGE 
CARTILAGE 

— diffuse inflammation of cartilage case of hitherto unre- 
ported entity (ab) Ev'erettJ Gordon, etal Sept 460 
CARU(jLO, JOSEPH E An unusual complication of Miller 
Abbo tt int ubation Report of a case (ab) Aug 293 
CASAL MANUEL A See BONORINO UDAONDO, CARLOS 
CASEJ T SeeMARQUARDT G H 

CASSIDY WILLIAM j ALLMAN FRANCIS C , and KEEFE, 
GERALD J Osteopetrosis (ab) July 143 . 
CASTELLANOS. AGUSTIN S« PEREIRAS. RACL 
CASTEX, MARIANO R., Mid MAZZEI. EGIDIO S Late port 
Operative pulmonary atelectasis a syndrome of late 
spastic atelectasis of the left lower lobe associated with 
acute segmental colomc dilatation (ab), Aug 289 
CASTOR OIL 

ompatibflity of castor oil and priodox m concurrent exam 
inatiOD of the colon and gallbladder Gene W Sengpiel 
July 75 
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CAUBARRSRE N L Sec GARCiA OTERO, JULIO 
CAUDA EQUINA See Spinal Cord 
CECUM See Intestines 

CELIS, A , ESPINOSA, J F , and FREGOSO J A Radio 
logical diagnosis of the Cru\ eilhier-Baumgorten s>ndrome 
(ab) Sept 401 

CEREBELLOPONTILE ANGLE 

tumors 

— roentgen diagnosis of meningiomas of sphenoidal ridge 
Eugene P Pendergrass John W Hope and Charles R 
Perryman Nov 07o 
CEREBELLUM 

— pneumoenccphalographv in diagnos s of cerebellar atrophies 
5 cascb (ab) L Uzman Aug , 280 
CEREBRUM See Brain 
CESAREAN SECTION 

— cystoscopy and pjelography foUo\\ing paravesical extra 
peritoneal cesarean section (ab) Edith R Mangone Nov 
770 

CHAMBERLAIN, W EDWARD NEWELL R R , TAYLOR, 
LAURISTON, and WYCKOFF, HAROLD Radiation 
hvgiene Hazards to physicians patients nurses and 
others from use of radioactive isotopes (ab) Oct 021 
CHAMBERS, F W , Jr See CHAPMAN, WILLIAM H 

See CRONBITE EUGENE P 

CHANCE HUGH C, (obit) Dec 878 

CHAPMAN, WILLUM H, SIPE CLYDE R ELTZHOLT:^ 
D C,CR0NKITE EUGENE P,LA.WRENCE, GEORGE 
H , and CHAMBERS, F W , Jr A method for the 
simultaneous exposure of large numbers of animals to 
single dose high intensity total body x ray radiation (ab), 
Oct 623 

See CRONKITE, EUGENE P 

CElASE, HAROLD F Role of delayed gastric emptjdng time in 
the etiology of aspiration pneumonia (ab) Sept 440 
CHATTERTON, CARL C See BABB, FRANK S 
CHEEK 
tumors 

— malignant tumors in children 2 coses (ab) Grant E Word 
and E RodencL Shipley No\ 773 
CHEMOTHERAPY 

— expenmcntal chemotherop> of neoplastic diseases Michael 
B ShimLm and Howard R Bierraan Oct 518 
—symptoms masked or modified by chemotherapy increasing 
responsibQity of roentgenologist (ab) Vincent W Archer, 
et ^ Sept 462 
CHEST See Thorax 
CHILDREN 

See also Heart abnormalities Infants Newborn 
— agenesis of corpus callosum m infancy clinical and roent 
eenological aspects (ab) Elias Savitsky and Vincent A 
Spinelll July 127 

— atypical pneumonia m infancy (ab) Roberto Vald6s Dfaz 
et al Sept 445 

— brain tumors (ab) Lyle A French Julj 120 
— bronchial tuberculosis simulating foreign body in a child one 
year of age case (ab) Porter P Vinson July 130 
— congenital obstructions of alimentary tract in infants and 
children errors of rotation of mldgut Frederic N Silver 
man and John Caffey Dec 781 
— congenital vances of the esophagus (ab) Sigvard Jorup 
July 138 

— growth of heart related to bodily growth during childhood 
and adolescence (ab) Manon M ^loresh Sept 447 
— malignant tumors of cheek, in children 2 cases (ab) Grant 
E Ward and E Roderick Shipley Nov 773 
— -mass surveys m childhood experiences and results (ab) 
Rudolf Garsebe Dec 887 

— method for measuring hearts. Ralph R Mejef Sept 363 
— osseous changes in ers^hroblastosis fetalis William L 
Janus and M Wendell Dietz Julj 59 
— -pneumonia following ingestion of petroleum products C H 
Heacock Dec 793 

— pnmary diffuse parathyroid hyperolasia In an infant of 4 
months (ab) Robert N Philips ^pt, 440 
— radiological aspect of the normal esophagus In nursing in 
fants (ab) M Malenchmi et al Aug 293 
—radiology in neurosurgical conditions m childhood Nicholas 
Gotten and C D Hawkes Dec 798 
— recognition and treatment of increased intracramaj pressure 
in infancy and childhood (ab) Barnes Woodhall Oct 
59o 

— reliability of roentgen exaramation in hjpertrophic pyloric 
Stenosis in infants Hans W Hefke Dec 789 
— rheumatic pneumonitis in childhood (ab) Harold B Lcv> 
et al Nov 701 

— roentgen diagnosis of otitis media and mastoiditis m infancy 
and carlj childhood (abj Barton R \oung Nov 760 
— roentgenologic picture of congenital syphilis especially in 
infanc> (ab) P Flemming Miller No\ 709 
— xome aspects of right upper lobe pneumonia in children (ab) 
A I buchett Kaye bept 446 

— treatment of chronic sinusitis in children (ab) Vernon de 
Boissiere Dec 905 

treatment of hemangioma in infants and young children 
(ab) Eugene P Pendergrass et al 

— urcthr^j itoj^phy m the male child (ab) M Leopold 
Brodnj and Samuel A Robins Sept 402 

children (ab) Lorye E Hack 


CHIU, PHILIP T Y Sec TSAI, JU-SHENG 
CHOLANGIOGRAPHY See Bile Ducts 
CHOLECYSTITIS Sec Gallbladder 
CHOLEDOCHOLITHIASIS Sec Bile Ducts 
CHOLEDOCHUS Sec Bile Ducts 
CHOLESTEROL 

— correlation bcttieen the roentgenologic and pathologic 
findings in chrome pneumonitis of cholesterol tvpe 
Laurence I Rob bins and Ronald C Sniffen Aug 187 
CHRISTIANSEN, NIELS On the different forms of phthisi 
ogenous infiltrates and the development of phthisis (ab) 
July 130 

CHROMOSOMES See Heredity 

CINCOTTI JOHN J , ALLISON, STANTON T , and NILSSON, 
JOHN M IHeural effusion simulating clevatedjdia 
phragm Cab) Oct 001 

CINERADIOTHERAPY See Roentgen Therapy 
CIRCULATION Sec I ungs blood supplj 

CLEVELAND, D E H Removal of superfluous hair by x rays 
(ab) Sept 400 

COATES, E OSBORNE, Jr Bronchoscopy m pulmonar> 
disease a study of post bronchoscopic increase of disease 
(ab),Sept 443 

COCCHI, UMBERTO Traction diverticulum at the esophageal 
mouth and spondylo'us deformans of the cervical spine 
(ab) July 13s 
COCCIDIOIDOMYCOSIS 

— pathogenesis of coccidioidomycosis with special reference to 
pulmonary cavTtation (ab) Charles E Smith et al Sept 
444 


— persistence of residual pulmonary lesions (ab) H E Boss 
et al Nov 763 

— recurrence of coccidioidal cavities following lobectomy for a 
bleeding focus (ab) David Krapm and Francis J Love 
lock Aug 291 

— tuberculin coccidioidin and histoplasmin sen itiv ity m rela 
tion to pulmonary calcifications Survey amon^ 6 009 
students at the University of Chicago (ab) William G 
Beadenkopf et al Dec 8o8 

CODOUNIS, A Long survival with a cardiac aneurysm (ab) 
Oct 002 

COE HERBERT E See EDMONDS, HENRY W 
COFFEY, JOHN D See LEVY, HAROLD B 
COHEN, IRA See EPSTEIN JOSEPH A. 

COLCLOUGH J A See ECHOLS DEAN H 
COLEY, BRADLEY L HIGINBOTHAM, NORMAN L , and 
BOWDEN LEMUEL Endothelioma of bone (Ewing 
sarcoma) (ab) Aug 290 

— amd LENSON, NORMAN Osteoid osteoma (ab) Dec 
aQ7 
COLITIS 

See also Amebiasis 

— early roentgen changes in idiopathic ulcerative colitis 
Toufic H Kalil and Laurence L Robbins July 1 
— localized rectosigmoid ulcerative colitis (ab) ISIunuel M 
Ramos Mejia and Carlos Gallastegui Sept 452 
COLLINS, B E SeeMINCHEW,B H 
COLON 

See also Colitis Sigmoid 

— compatibility of castor oil and pnodax in concurrent ex- 
amination of the colon and gallbladder Gene W Sengpiel 
July 75 

—contrast enema in lateral recumbency aimed gas filling of 
the colon Francis Polgar July 49 
— late postoperative pulmonary atelectasis a syndrome of 
late spastic atelectasis of left lower lobe associated with 
acute segmental colonic dilatation (ab) Manano R 
Castex and Egidio S Mozzei Aug 289 
cancer 

— duodenocolic fistula complicating carcinoma (ab) E P Half 

Drake and J F CJoodwm Oct 605 
fistula See Fistula 

obstruction. See Intestines obstruction 
tumors See also Intestines tumors 

— fictitious polyps as seen in double contrast studies R. D 
Morcton C A. Stevenson and C W Yates Sept 386 
— polypoid lesions (ab) Robert A Scarborough and Russell R 
Klein Nov 707 

CONTACT THERAPY See Cancer radiotherapy Roentgen 
Rays, injurious effects Roentgen Therapy ^ ^ 

CONTI JAMES G FOLTZ THOMAS P and STEVENS, G 
Arnold Surgical and roentgenologic aspects of duo- 
denal diverticula (ab) Sept 461 
CONTRACEPTION 

— X ray study of contraceptive diaphragm in v agina (ab) A P 
Hudgins and W P Elkin July 147 
CONTRAST MEDIA , 

See also Iodine and Iodine Compounds under orgai« ana 
regions as Fallopian Tubes roentgenography Spinal 
Canal Roentgenography eta 
— a viscous, water soluble contrast preparation 

report (ab) O Morales and H Heivrinkel Aug 30" 
COOK JAMES C See REYNOLDS, LAWRENCE 
COONEY, JAMES P Psychological factors in atomic warfare 

COOP^R^GEORGE Jr See ARCHER, VINCENT W 
CORONOID PROCESS Sec Jaws 
CORPUS CALLOSUM 

— agenesis of corpus callosum in infancy clinical and roent 
genologtcal aspects (ab) Elias Savitsky and Vincent A 
SpinclM July 127 
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CORRfiA, TELMO, and DOTELHEIRO, JOSfe Piicumonrtli 
roprapbj of trnumfttic lesions of the meniscus (ab), 
Sent ,4(\0 

CORRIGAN. KENNETH E See REYNOLDS, LAWRENCE 
CORSCADEN, JAMES A . GUSDERG, S B , and DONLAN, 
CHARLOTTE P Precision dosnpe in Interstitial irrndia 
tion of cancer of the ccr\ Ix uteri (nb) Sent , 405 
COSTIN, MAURICE E See GASTON, EUGENE A 
COTTLER, ZACHARY R Nonliormonnl adrenal cortical cord 
noma report of case with 5 jear sur\d\Ql and relief of 
h> pcrtcnsion (ab) Aup 302 

COUNIHAN, H E ^gmcntal ibstnbution of bronchiectasis 
(ab) Ko\ 703 

COURTER SANFORD R . FELSON, BENJAMIN, and Mc- 
GUIRF, JOHNSON Familial intcraiiriculnr septal dc 
feet With mitral stenosis (Lutcmbacher s sjndromc) (tib) 
Nov 700 

COWING, RUSSELL F , and SPALDING, CHARLES K. A 
siir\c> of scattered radiation from lluoroscopic units In 
fifteen institutions Oct. 500 
COXA VARA See Hip 

CRAGE. WILLIAM D See HANDY, VINCENT H 
CRANE, JACKSON T See SILVER, HENRY K. 

CRANIUM 

See also Sella Turcica Sphenoid Bone 
— localized osteitis fibrosa case (ab) Margaret Leslie and 
Dadd Stenhousc Oct 50G 

— new method for roentgen anatomical studj Lewis E Etter 
Sept 394 

— radiology in neurosurgical conditions in childhood Nicholas 
Gotten and C D Hawkes Dec. 708 
— recognition and treatment of increased Intracranial pressure 
in infancj and childhood (ab) Barnes WoodhaJll Oct 
605 

hematoma 

— cerebral angiography in diagnosis of Intracranial hematomas 
(ab) Kristian Knstlonscn Oct 500 
oiteomyelltls 

— subtotal craniectomy for osteomyelitis (ab) Dean H Fchols 
and J A. Colclough Sept 440 
woonds and Injuries See also Pneumocephalus 
— penetrating injury of ^auIt (ab) John Hunter and Gilbert 
PhllUos Oct, 600 

CRILE GEORGE Jr Treatment of thyroiditis (ab) Sept 460 
CRISTOL. DAVID S . BOTHE, ALBERT E , and GROT- 
ZINGER. PAUL W Radioactivity and urinary tract 
calculi (aM. Aug 309 

CRONK3TE. EUGENE P. ELTZHOLTZ DEAN C. SIPE, 
CLYDE R CHAPMAN, WILLUM H , and CHAMBERS 
F W , Jr Failure of rutin to decrease the mortality of 
acute ionizing radiation Illness in mice (ab) Oct 023 
See CHAPMAN WILLUM H 

SIPE, CLYDE R ELTZHOLTZ DEAN C , CHAPMAN,. 

WILLUM H and CHAMBERS, F W . Jr Increased 
tolerance of mice to a lethal dose of x ray radiation as a 
result of previous sublethal exposures (ab), Oct 023 

TULLIS, JOHN L , TESSMER CARL, and ULLRICH, T 

W Failure of folic acid to alter the clinical course and 
hematologic picture of fatal single total body irradiation m 
swine (ab) Oct 023 

CROWE, SAMUEL J See PROCTOR, DONALD F 
CRUVEILHIER-BAUMGARTEN SYNDROME 
— radiologic diagnosis (ab), A Cells, et al Sept 461 
CUMMINS, G M , Jr See MARQUAMT, G H 
CUSTER, G S See MULE, J B 
CYCLOTRON See Radioactivity 
CYSTOGRAPHY See Bladder 
CYSTS See Bmln Mediastinum etc 


D 

DACK SIMON See SUSSMAN, MARCY L 

DALOTTO, VrCTORINO See BONORINO UDAONDO, 

f* APT 

DANCOFF, S M See ADAMS, G D 

DAVIS, LOYAL, MARTIN JOHN, GOLDSTEIN, STANTON 
L , and ASHKENAZY, MOSES Study of 2II patients 
with verified glioblastoma multiforme (ab) Dec., 901 
DAVIS, WILLUM R, and GALLARDO, LEONARDO F 
Calcified aneurism of the renal artery Report of a case 
(ab), July 148 
DEAFNESS 

— prevention of deafness by elimination of hypertrophied 
lymphoid tissue in nasopharynx by radium therapy (ab) 
J Coleman Seal Nov 777 

— treatment of certain types by roentgen ray therapy (ab) 
Nelson A. Youngs and Philip H Woutat Nov 77o 
DEGENSHEIN GEORGE See ^CHS, JOSEPH 
DELANaPERCY JOSEPH (obit) Aug 277 
DELARIO, A. J Common non vascular nevi and their treat 
ment (ab) Dec., 904 

DELARUE, JACQUES, SAUVAGE, RENfe, and MEUNIER, 
FRANCIS Rationale of a functional treatment for 
di'ated bronchi (ab) July 136 

DELORD M Transient pulmonary infiltrates (ab) July 120 
" ' —and BESSON, F Silicosis simulating a unilateral pulmonary 
tumor Pleuro*icopic appearance and diagnostic fmpor 
tance (ab) Sept 443 
DELWAULLE See GERNEZ-RIETJX, C 

DEMAHEE, EUGENE W Cysts and tumors of the jaws (ab) 
Dec , 884 


DENIFR, ANDRfi Total telerocntBcntherapy in the acute form 
of mnlta fever (ab), Oct 01(1 
DENLINGER, ROSS B See JACOBSON, GEORGE 
DENMAN, WM F Sec CARR, DUANE 
DERMOID Sec Tumors dermoid 

DEUEL, HERBERT Early diognosed carcinoma of the female 
genitals (ab) July 147 

Roentgen diagnosis of placenta praevia (ab) Julj , 147 
DIABETES INSIPIDUS 

— ncsnlcr Boeck Schaumann disease with typical osseous 
lesions diabetes insipidus and widely disseminated tuber- 
culosis showing a remarkable response to streptomycin 
(ab) C Gemez RIeux et al July 134 
DIABETES MELLITUS 

— \isccral neuropathy complicating diabetes (ab) Jerome M 
Swnrts and Leonard A* Stine ^pt 462 
DIAPHRAGM 

— movement after operation (ab) John Howkins July 142 
— pleural cfTusion simulating elevated diaphragm (ab) John 
J Cincotti ct al Oct 601 

— radiologic determination of level of diaphragm in emphysema 
(ab) M Grossmann and H Herxheimer Aug 289 
— unilateral pulmonary agenesis with ipsilateral absence of 
diaphragm case (ab) Gregers Thomsen Aug 288 
hernia See Hernia ^ ^ 

DlAZ ROUSSELOT, JOSfi Sec VALDES DIAZ, ROBERTO 
DIBROMESTRONE, RADIOACTIVE See Radioactivity 
DIBUTOLINE See Stomach roentgenography 
DIEHL. WILLIAM K- and HUNDLEY, J MASON, Jr Urinary 
tract changes in cervical carcinoma (ab) Nov , 775 
DIET^ M WENDELL See JANU^ WILLIAM L 
DIGGS. EVERETT S Sec HUNDLEY, J MASON, Jr 
DIODJlAST_ See Aorta Iodine and Iodine Compounds 


Volvulus of 


DIVERTICULA Sec Esophagus Intestine^ Vis< 

DIXON. CLAUDE F . ancf MEYER, ALF^D C 
th e c^ um (ab) July 140 
DOBES, WILLIAM L Favms occurrence in Georgia —report of 
ten cases (ab), Nov 778 

DOBYNS. BROWN M , and LENNON, BEATRICE A study of 
the histopathology and physiologic function of thyroid 
tumors using radioactive iodine and radioautography 
( ab). Aug . 300 

DOCK, William Erosion of nbs In coarctation of the aorta 
Note on history of a pathoraomic sign (ab) July 137 
DOLLED FRANK S See BREWER. LYMAN A , m 
DONLAw, CHARLOTTE P Irradiation in cancer of the tongue 
(ab) Sept 462 

Sec CORSCADEN, JAMES A 

DONl^LLY, BERNARD A Primary inflammatory car- 
cinoma of the breast (ab), Oct 6l5 
DOTTER CHARLES T , and STEINBERG, ISRAEL Angio- 
cardiographic interpretation Oct 613 
Diagnosis of congenital aneurysm of pulmonary artery Re- 
port of two cases (ab) Dec 892 
See TEMPLE HAROLD L 

DOUBILET, HENRY and MULHOLLAND, JOHN H Re- 
current acute pancreatitis observations on etiology and 
su rgical treatment (Bb),Sept 45 3 
DRAKE, E P HALL, and GOODWIN, J F , Duodenocolic 
fistula coraplicatmg carcinoma coll (ab) Oct 606 
DRAPER ARTHUR J Spontaneous mediastinal emph 3 raema 


and pneumothorax (ab) July 136 
DRY, THOMAS J Symposium o 


on anomalies of the heart 
Atnal septal defects (ab) Nov 766 
See GOOD, C ALLEN 

DRYMALSKI GEORGE W THOMPSON J ROBERT, and 
SWEANY, HENRY C Pulmonary adenomatosis Re 
port of three cases (ab) Aug 291 
DUBLIN LOUIS I and SPEEGELMAN, MORTIMER Mor 
tality of medical specialists 1938-1942 (ab) Aug 310 
DUCTUS ARTERIOSUS 

— symposium on anomalies of heart Variations in the clini 
cal and pathologic picture of patent ductus arteriosus (ab) 
Howard B Burchell Nov 766 

— visualization of patent ductus arteriosus botalH by means of 
thoracic aortography (ab) G JOnsson et al July 137 
DUISENBERG, CMRLES E , and ARISMENDI, LUIS Angio- 
graphic demonstration of pulmonary arteriovenous fistula 
July 66 

DUMAREST J Sec SANTY, P 
DUODENUM 

— idiopathic megaduodenum case (ab) J E McCIenafaan 
and Bernard Fisher Nov 707 
diverticula 

— diverticulum case (ab) Angel I Reyes and Victor T 
Nafiagas July 139 

— surgical and roentgen aspects (ab) James G Conti et al 
‘^pt 461 

fistula See Fistula 
tuberculosis 

— (ab) Herman W Ostrum and William Serber Aug 293 
tumors 

— hyperplasia of Brunner s glands simulating polyposis (ab) 
William H Erb and Thomas A. Johnson Oct 004 
— polyps of stomach and duodenum (ab) Knstiun Overgaard 
Oct 604 

ulcers See Pep^tic Ulcer 

DuSHANEj JAMES W Symposium on anomalies of the heart 
Clinical pathologic coirdation of some less common cya 
not^c congenital cardiac defects in mfants (ab) Nov 
765 
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FOREIGN BODIES, in air and food passages — cont 

— phj'sical and roentgenologic findmgs in the e^rly diagnosis of 
non-opaque foreign bodies of bronchial tract (ab) Arthur 
Q Penta Dec ^0 

— unusual pulmonary complications resulting from prolonged 
lodging of non-opaque foreign body in the left mam stem 
bronchus (ab) Arthur Q Penta, July, 12S 
POREMAN, NADINE See SOLEY, MAYO H 
PORTIER, GEORGES See SIMA^, RAYMOND 
FOSTER, SIDNEY E See WINDHOLZ FRANK 
FOSTER, W K-, and WELLS JOHN C Unrecognized frac 
tures m high school athletes (ab) Oct 610 
FOWNES,T A. See BARKER, C S 

FOX, C CALVIN Carcinoma of the nasopharynx (ab) Sept 
463 

FRACTURES 

See also under names of bones 

— hyperplastic callus formation with or without c\udence of 
fracture in osteogenesis imperfecta with an account of the 
histology (ab) H A, Thomas FairbanL and S L Baker 
Sept 4^ 

— massi\e h^’perplasia of bone following fractures of osteo- 
genesis imperfecta 2 cases (ab) W alter E Vandemark 
and Manley A Page Sept, 457 
— twenty five easy ways of getting mto trouble in the care of 
fractures (ab) Fraser B Gurd Oct 610 
— unrecognized fractures m high school athletes (ab), W K. 

Foster and John C W^cUs Oct, CIO 
fatigue See Ulna 

FRANK, RALPH C , and PAUL, LESTER W Congenital re 
duplication of the esophagus Report of case, Sept, 417 
FREED, JOHN H , and PENDERGRASS, EUGENE P Diag- 
nosis and tr^tment of jirimary ovarian caremoma with 
special reference to radiation therapy (ab) , Aug 306 
FREEDMAN, EUGENE, and BILLINGS JAMES H Active 

bronchopulmonary litbiasis Aug 203 

FREEMAN, NORMAN E Sec GRIMES, ORVILLE F 
FREGOSO, J A. SeeCELI^A 

FRENCH, JOHN D , and BUCY, PAUL C Tumors of the sep 
turn pellucidum (ab) Aug 286 

FRENCH Li'^E a. Brain tumors in chfldren (ab) July 126 
FRIED, CARL Interstitial placement of radium as adjunct to 
the radium therapy of carcinoma of the cervix (ab) Oct, 
618 

FREEDENBERG, ZACHARY Sec GRANT FRANCIS C 
FRIEDMAN, HAROLD A. See SEGAL, HARRY L 
FRIEDMAN, M H F SecSNAPE.W J 
FRIEDMAN, MILTON, and LEWIS, LLOYD G Xew technic 
for the radium treatment of carcinoma of the bladder 
Sept,, 342 

FRIEDMAN, ROBERT L See EPSTEIN, BERNARD S 
FRIMANN-DAEU<, J Direct demonstration of perforated 
ulcers (ab) Aug 293 

Roentgen examination of the soft tissue in acute thrombosis 
(ab) July 149 
FRONTAL SINUS 

— roentgen examination of smuses with particular reference to 
the frontal smuses (ab) SdlveWelm Aug , 288 
FROSTBITE 

— studies m experimental frostbite. Arteriograms (ab) Hams 
B Shumacker Jr , ct al July 149 
FUCHS GEORG Phj'Sical problems of deep roentgen therapy 
lab), Oct. 619 

FULLENLOVE, THOMAS M Infiammation as considered by 
the radiologist (ab) July 153 
Venous intra\'asation dormg myelography Sept 410 
FULLER S EARTH 

— pneumoconiosis from fuller s earth case with autopsy find 
mgs (ab) Henrik O Tonning Dec 8^ 

FURUNCULOSIS 

— transient pulmonary opacities secondarv to a furuncle of the 
lumbar region (ab) A, Le\ i-\ alcnsi, ^pt, 446 
FUSARO, WILLIAM J See ROBILLARD GREGORY L 


GALLARDO LEONARDO F See DAVIS WILLIAM R- 
GALLASTEGUI CARLOS A. See RAMOS hlEJIA, MANUEL 
M 

GALLBLADDER 

— cholecystopathies from anomalies of gallbladder and its 
ducts (abj Milford O Rouse and Victor I Lyday Dec, 
8^6 

— closed loop obstruction of ascending colon with incomplete 
descent of cecum simulating acute cholecystitis (ab) 
Eugene A, Gaston and ^Iaunce E Costxn Dec 896 
problems in diagnosis and treatment of non calculous gall- 
bladder (ab) Harry L Segal et al Sept 4 >4 
calculi 

pr^peratis ely diagnosed ileus due to gallstone (ab) Egan 
^onndcr and Roland Gay Nov 767 

Dtms due to gallstones (ab) Larrj E Vin Zant and 
James S Hibbard Dec 890 

P^taneous fistula between biliary and digestive tracts 
'fjwc pyloroduodcnal occlusion bj a bi'iars calculus 
Anc ^ Pavlossky and J Alfredo Ferreira 

^^^feenotrmplir 

sursical findings (ab) Olallo 
^lorales and JOrgen Ssredberg Dec 890 


— compatibility of castor oil and pnodax in concurrent exam 
ination of the colon and gallbladder Gene W Scngpiel 
July 75 

—correlation between the cholecystogram and secretion test for 
gallbladder function (ab) w J Snape et al Julj,141 
— intra\enous cholec>stographj with tetraiodophth^ic fluo- 
rescein (ab) George E \loore and Marcus J Smith 
Jul> 141 

— new position for cholecystography (ab) B R. Kirklm July 
141 

— sodium tctraiodophthalicfluorescein for intravenous cholecys- 
to^nphv Marcus J Smith and George E Moore Oct. 

GALY P See SANTY, P 

GARAIX, J P Atelectasis of the left lung produced by an 
aortic aneaiwsm (ab) July, 129 
GARCIA. CELSOK See ROBILLARD. GREGORY L 
GARCU, MANUEL, and MENVILLE LEON J Surgical and 
radiation therapy for carcinoma of the cervix (ab) July 
152 

GARCIA-CALDERON, J See SARASIN, R, 

GARCiA OTERO, JDLIO, and CAUBARRfeRE N L Osteo 
pathic form of bronchial cancer (ab) Sept 441 
GARGOYLISM See Lipochondrodystrophy 
GARLAND, L H Conditions to be differentiated m the roent- 
gen diagnosis of palmonar> tuberculosis (ab) Oct 597 
GARRi, MARK W Tuberculosis case finding survey in penal 
a nd correctional mstitutions m Ohio (ab) Oct. 598 
GARSCHE, RUDOLF ^lass survej^ in childhood Expen 
enccs and results (ab) Dec 88/ 

GASTKR, JOSEPH Internal hernia with strangulation of 
bowel due to a defect in the falciform ligament (ab) July 
140 

GASTON. EUGENE A,, and COSTIN, MAURICE E Closed- 
loop obstruction of the ascendmg colon with incomplete 
descent of the cecum simulating acute cholecystitis (ab) 
Dec. 896 

GASTON EVELYN Sec JACOBSON, LEON O 
GASTRITIS See Stomach 
GASTRO-INTESTINAL TRACT 
See also Intestines Stomach 
motility 

— following vagotomy and use of urechcline for control of ccr 
tain undesirable phenomena (ab) Thomas E Machclia 
and Stanley H Lorber Sept, 450 
roentgenography 

— mechanics of gastro-mtestmal roentgenology (ab) George 
H. Stem and Manfred KraemeTj Oct, 603 
—prolonged achlorhjdna following diagnostic roentgen 
studies case (ab) M C F Lmdert and Michael F 
Kosxalka Ivov 779 

—radiographic pneumoperitoneum m acute perforation (ab) 
Stanley A. Komblum Xov 766 
tumors 

— benign non-specific neoplasms (ab) J L Smoot and D W 
Scott Jr .Dec 895 

GASTROSCOPY Sec Stomach cancer 
GAY ROLAND Sec NORINDER, EGAN 
GEMMELL ARTHUR G , WHITAKER, P H , and PLACKETT 
K. L Spina bifida occulta and nnJhparous prolapse 
(with notes on the inadence of certam abnormalities of the 
sacrum) (ab) Aug 299 
GENITALS 

— the bladder in genital prolapse (ab) Armando Trabucco 
Sept. 462 

GERBER, ISADORE E See POTTER, BENJAMIN P 
GERMANSKY GODFRED SeeLAPIDUS PAUL W 
GERNEZ-RXEUX, C , BRETON, A-, BONTE, and DELWAULLE 
Besnier-Boeck-bchaumann disease -with typical osseous 
lesions diabetes msipidus and widely disseminated tuber- 
culosis showing a remarkable response to streptomycra 
(ab) July 134 

GETZOFF, PAUL L Use of a histamine antagonist in irj 
nous pyelography (ab) July 147 
GHORMLEY, RAiPH K., ct a! Progress m orthopedic i 
for 1948 Re%new prepared by an editonal boar 
American Academy of Orthopaedic Surgeons_ 
ditious invoKmg the knee joint (ab) Oct 607 

See BABB FRANKS 

GIBSON, STANLEY See POTTS, WILLIS J 
GIDLUND AkE S A method of broncho,, 

886 

GILCHRIST, A. RAE Congenital heart disease ( 
de GISLAIN J See BLANCHE, M 
GLASS, W H, Small intestinal defiaenej pat 
status (ab) Aug 294 
GLIOBLASTOMA- See Brain tumors 
GLUcKSMANN, A, Relation of radiosensit 

curabihty to histology of tumour tissue ^ 
and WAY STANLEY On the choice of 
di\'idual carcinomas of the cctmx based 

serial biopsies (ab) Oct 617 

GOITER 

— intrathoraac goiter its mcldence 
roentgen diagnosis, James J McCort 
GOITER, EXOPHTHALMIC 

— Graves disease treatment with radiol 
Mayo H Soley etal No\ 778 
— use of radioiodtne in treatment (ab) 

Sept 467 

GOLD AARON M See ZADEK, ISADORE 


914 


Index 


December 1949 


du TOIT J G and FAINSINGER, M H Spinal extradural 
cysts (ab), Oct , 609 
DYSCHONDROPLASIA 

— dyschondroplasia metaph>seal dysostosis (ab) H 

Thomas FairbanLj Oct 607 

— dyschondroplasia with hemangiomatosis (Maffucci s S3m- 
drome) and teratoid tumor of o\ ary (ab) J F Kuzma and 
J M King July 144 

— iliac horns an osseous manifestation of hereditary arthrodj^ 
plasia associated with dystrophy of the fingemailsi 
Edgar A. Thompson E Thayer Walker, and H Stephen 
Weens July 88 

— OUier s dyschondroplasia (ab) Thomas G Potterfield and 
Juan Gonzalez, Nov 769 
DYSENTERY 

— small intestinal motility in acute dysentery (ab) George P 
Keefer Oct. 605 

DYSOSTOSIS See Dyschondroplasia 
DYSPLASIA POLYOS^TOTIC FIBROaS See Bones 


BALES S DISEASE See Retma 
EAR 
cancer 

— treatment of advanced cancer involving ear (ab) Charles L 
Martin and James A. Martin, Nov 772 
EASTMAN, H D See SCHWAB, W 
ECHINOCOCCOSIS 

— calmhed echmococcosis of liver \nth thoraco-abdominal 
symptoms (ab) M Ben Ami July 141 
— hydatid disease S F Oosthuizen and M H Famsmger Aug 
248 

— hydatid disease and its roentgen picture (ab), Pablo M 
Schlanger and Henrictfe Schlanger Aug 302 
ECHOLS DEAN H , and COLCLOTJGH, J A. Subtotal crani- 
ectomy for osteomyelitis of the skull (ab) Sept 440 
EDDY, C E Radio-isotopes their production and uses (ab) 
m - Oct 620 

BDELSTEIN JOSEPH M , and MARCUS, SAUL M Primary 
benign neoplasms of the ureter (ab) Aug 300 
EDITORI^S 

can corporations such as hospitals legally engage in the practice 
of medicine? Oct, 381 

instruction in radiology James B Haworth Dec, 875 
London 1930 Oct 578 

palliative roentgen therapy Harold W Jaco:£ Nov 750 
Radiological Sodety of North America the Annual Meeting 
Edgar P MeWamee Sept, 420 
role of the radiologist in mass chest x ray survey George L 
Sackett Aug 274 

wartime radiation calculated nsk K, R Newell July 111 
BDUNG, NILS P G Further studies of the interuretcric ndge 
of the bladder (ab) July 148 

EDMONDS HENRY W , COE. HERBERT E , and TABRAH, 
FRANK L Bone formation in skin and muscle, A 
localized tissue malformation or heterotopia (ab) Oct., 
613 

EDWARDS, JESSE E Symposium on anomalies of the heart 
Anomies of the derivatives of the aortic arch system 
(ab) , Nov 765 

EDWARDS LYDIA B , LEWIS, IRA, and PALMER, CARROLL 
E Studies of p ilmonary hndings and antigen sensitivity 
among student nurses 111 Pulmonary inhltrates and 
mediastinal adenopathy observed among student nurses 
at the begmnmg of training (ab) Nov 762 
EEK, SIGURD Heart index or heart volume m judgement of 
congenital heart diseases (ab), Dec. 891 
EFFLER DONALD B , BLADES, BRIAN, and MARKS, ED- 
WARD Problem of the solitary lung tumors (ab) Nov 
764 

EHLER, ADRIAN A., and ATWELL, SUSANNA Gastric cyst 
of the mediastinum (ab) Nov , 765 
EKMAN, BIRGER. See OLSSON, OLLE 
ELBOW 

— an accessory bone and other bilateral skeletal anomalies of 
the elbow Wayne A. Simnl and Mildred Trotter, July 97 
— fifteen observations of aseptic osteonecrosis of humeral 
supratrochlear septum (ab) Andri Rescani^es Oct 
Oil 

— patella cubiti new method of treatment for its avulsion 
(ab) Joseph Sachs and George Degenshem Oct., 612 
ELECTROCARDIOGRAPHY See Aorta abnormalities 
ELECTROKYMOGRAPHY See Heart 
EL EC TRONS See Betatron 
ELKIN W P See HUDGINS, A P 
ELLIOTT HAROLD See RAMSEY G 
ELLMAN PHILLIP and BALL, R. E 


STUART 

Rheumatoid disease 


TIT y^^O^JoiPt and pulmonary mamfestatiuiis (ahl Oct 607 
ELTZHOLTZ D C See CHAPMAN, WILLIAM H 

air embolism occurring during encephalography 2 cases 
(ab) Arthur B Kmg and Frank J Otenasek Oct 596 
pulmonary 

—without infarction (ab) Robert Shapiro and Teo G Rieler 

emph^I^mT 

mediastinal 


sp^tancous emphysema and pneumothorax tab' 
Draper July 135 


Arthur J 


ENGEL, WILLIAM J 
masses (ab) Sept 
ENGELMAN, MORWS 
ENGELSTAD, ROLF B 


pulmonary 

— radiologic determination of level of diaphragm m emphy 
sema (ab), M Grossmann and H Hcrxheimer, Aug 289 
ENCEPHALITIS 

— effect of roentgen therapy on mouse encephalitis W A, 
Tanner and J E McConchie July 101 
ENCEPHALOGRAPHY See Brain Cerebellum 
ENDICOTT, K. M See BRECHER, G 
ENDOMETRIUM See Uterus canc#*r 
ENDOTHELIOMA. See Tumors, Ewing s 
ENEMATA Sec Colon 

Urologic investigation of abdominal 
401 

See TWOMBLY, GRAY H 
Surgical and radiation treatment of 
cancer of the breast (ab), Nov , 774 
Treatment of cancer of the penis at The Norwegian Radium 
Hospital (ab) Nov 775 

ENGESET, ARNE About the angiographic visualization of tht 
postc lot cerebral artery especially by intracarotid mjeo 
tion of contrast (ab), July 125 
ENNUYER, A. See ROUX-BERGER, J L 
ENTEROCOLITIS See Intestines 
EOSINOPHILS 

— difficulties in diagnosis between tuberculosis and Loeffler s 
syndrome (ab) C S Barker and J” A. Fownes Oct 697 
— Loeffler s syndrome andpulmonarv in filtratic ns accompanied 
by peripheral eosmopmlia (ab), John C Ham and Walter 
T Zimdahl, Aug , 290 
granuloma See Granuloma 
EPIDERMOID See Tumors dermoid 
EPHEPSY 

— calcifymg epileptogenic lesions hemangioma calcificans,. 

case (ab) Wilder Penfield and Arthur Ward Aug. 286 
— porencephaly in institutional epileptics (ab), Albert W 
Pigott ct al Nov 760 
EPiPHYSES 

— dev elopmental coxa vara (ab) A. B Le Mesuncr Oct Oil 
— patholoncally displaced upper femoral epiphysis as foreign 
body in urinary bJadder (ab) E Sadek Aug 301 
— roentgenographic changes m nailed slipped capital femoral 
epiphysis (ab), Armin Klein et al, Dec, 899 
EPSTEIN, BERNAto S, and FRSdMAN, ROBERT L 
Arteriosclerotic aneurysm of the descending thoracic 

aorta presenting to the nght of the some, July 93 

EPSTEIN, JOSEPH A., BELLER, AARON J , and COHEN, 
IRA Arterial anomalies of the spmal cord (ab) Dec 
893 

ERB, WILLIAM H-, and JOHNSON, THOMAS A Hyper 
p’asia of Brunner a glands simulating duodenal polyposis- 
(ab), Oct, 604 

ERBSLGH, j Roentgenologic demonstration of the lymphatic 
system of the uterus (ab) Dec 9(X) 

ERVIN CARL E , STABLE DALE C , and MULLIGAN, PETER 
B Silicosis (ab) July 132 
ERYTHROBLASTOSIS FETAL 

—osseous changes William L Janus and M Wendell Dietz 
Julv 59 

ERYTHROCYTES 

— determination of circulating red blood cell volume with 
radioactive phosphorus (ab) Robert T Nieset ct al Oct. 
021 

ESGUERRA GOMEZ. GONZALO Question of cardiac hyper- 
ESOPHA^T^S*^ residents of high altitudes (ab), July 136 

— congenital reduplication case Ralph C Frank and Lester 
W Pan! Sept , 417 

— congemtal tracheoesophageal fistula without atresia (ab) 
Ciameron Haight Sept 448 
— con^euital varices (ab) Sigvard Jonip July 138 
— foreign body In thyroid following perforation of esophag^ 
(ab) Edward E Jemerm and Jacob S Aronofif Dec. 

— megaesopha^s detected radiologically without contrast 
media (ab) Even and Barr6 July 138 
— radiological aspect of normal esophagus in nursing infants 
(ab) M Alalenchmi, et al Aug 203 
— roentgen signs of ei>ophageal and gastric mjury from corro 
sive poisons (ab) Ivdn Ro<i6 July 138 
— spontaneous rupture (ab) Thomas J Kmsella et al Sept- 
448 

— spontaneous rupture report of one case with recovery 
(ab) Julian A Moore and James D Murphy Sept 448 
cancer 

— depth dose measurements in the esophagus in roentgen 
rotation therapy (ab) Kurt Lid^n July 152 
diverticula 

— of thoracic esophagus (ab) Herbert D Adams Sept. 449 
— traction diverticulum at esophageal mouth and spondylosis- 
deformans of cervical spine (ab) Umberto Cocchi, Jmy 
138 

fistula. See F istula 
ESPINOSA J F See CELIS, A. 

ESTROGENS 

— estrogens and bone formation in human female (ab) Mury 
S Sherman Feb 454 

ETSTEN, B See SCHWAB, W , . 

ETTER, Lewis E New method for roentgen anatomical study 
cf the skull Sept , 394 

ETTINGER, ALICE, MAGENDANTZ HEINZ, and RU^O*^ 
EDWARD A. Arteriovenous aneurysm of the lung Case 
report Aug 261 
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EUSTACHIAN TUBE ^ , , 

— lymplioia sulpiiiKltln Its efToet on tubal pntciicj Selective 
criteria for iia50pliar>ngcal irradiation (ub) J Brown 

EVANS,'*A *Mi^x'^ELL Treatment of carcinoma of the cert lx 
uteri (ab) Oct 017 

EVANS, BYRON H , aad HAIGHT, CAMERON Surgical re 
n 3 o\nl of unsuspected nicdi istiiinl lynijilioblubtonios 
report of four eases and a review of the literature (ob) 
xVuc J9l 

EVANS, JOHN W Sec CARROLL DAVID S 

EVEN and BARR^ Mcfc,aLSoplmgus detected radiologically 
witUoiit opariuc contrast media fob), Julyt 108 

EWING S TUMOR« Sec Tumors Lwing s 

extremities 

See also Varicose Veins 

blood supply ... 

— inNCstiuation and treatment of arterial disturbances of lower 
limbs (ub), Clifford Jones ond R E Steiner Dee 894 
— primarj chronic poljarthntls on bobis of a peripheral \as 
culur disturbance tpoI> arthrosis) (ab) A, Leb, Oct. » 007 
— some technical considerations in artcriogranhic cjCTraination 
of lower extremity (ab), R. Glenu Smith and Darrell A. 
Campbell J^pt 400 

EYES 

Sec also Orbit Retuia 

— evaluation of use of beta ra>3 m ophthalmology (ab) James 
I Moore Nov 777 

— Homer syndrome due to osteochondroma of first rib (ab), 
J r Simpson, July 140 
foreign bodies 

— bi tangential method of roenti^enograohic localjzation (ver* 
tico-mental and lateral projections) (ob), KL, Lmdbiom, 
Nov 760 

— clinical and roentgenological views regarding localization of 
foreign bodies in orbit (ab), H Larsson K Lmdbiom, and 
S StenstrOm Nov 700 

— mtraoculor foreign bodies in na\al personnel (ob), Hugo 
Lucie July 127 

— localization by bone free radiography (ab) K Lmdbiom 
Nov 760 

—localization in orbit with concurrent determination of size of 
bulb (ab) H Larsson Kov 760 
— roentgenographic and fluoroscopic control of extraction of 
foreign bodies during operation (ab), K Litidblom Nov , 
700 

'—variations m the size and shape of the eye (ab) SOhe Sten 
str5m Nov 760 


FABRXTIUS, H P , and 0DEGAARD, H Bronchostenosis of 
inflammatory origin with report of six cases (ab) Oct 
599 

FAINSINGER, M H Sec du TOIT J G 
Sec OOSTHinZEN, S F 

FAIRBANK, H A. THOMAS Dyschondroplosia metaphysea 
dysostosis (ab) Oct 607 
Melorheostosis fab) Sept 455 
Osteopoikilosis (ab). Sept 455 

'■ ■' ■and BAKER, S L Hyperplastic callus formation with or 
without evidence of a fracture In osteogenesis Imperfecta 
w ith an account of the histology (ab) Sept 4o0 
FAIRBANK, T J Fracture subluxations of the shoulder (ab) 
Sept 459 

Knee joint changes after meniscectomy (ab), Oct 612 
FALCONER, ERNEST H, and LKONAM, MAURICE E 
Skeletal lesions in Hodgkin s disease (ab) Nov , 770 
FALCONER, MURRAY A. See BEGG, A. CHARLES 
FALLOPIAN TUBES 
fistula^ Fistula 
roentgenography 

— advantages of hysteroaalpingography under fluoroscopic 
control (ab), Daniel W Goldman Sept , 461 
— hystero^pmgography (ab) Raymond Simard and Georges 
Fortier Aug 208 

— new contrast medium (rayopake) for hysterosalplngography 
(ab) Albert Sharman Nov 770 
— roentgenologic demonstration of lymphatic system of uterus 
(ab) J ErbslOh Dec 900 

FALLOT S TETRALOGY See Heart abnormalities 
FARRIOR J BROWN Lymphoid eustachian salpingitis its 
effect on tubal patency Selective cnteria for nosopharyn 
geal irradiation (ab) July 153 

FAT 

— calcified omental fat deposits roentgenologic significance 
(ab) John F Holt and Robert S MacIntyre Oct 606 
— ^lipogranuloma of peritoneum 3 cases following the intra 
abdominal use of liquid petrolatum (ab) WtlUam G 
Whitaker, Jr , et al Sept 453 
FATIGUE FRACTURE See Ulna 
FAUVBT,J SceHUGUENIN RENfi 
FAVUS 

— occurrence m Georgia — report of 10 cases (ob) WlUiam L 
Dohes, Nov 778 

feeblemindedness 

— tuberculosis control program of nine California mental in 
stitutions results of initial chest x ray survey (ab) Waldo 
R. Oechslj Dec 887 

— tuberculcMis in the feeblemmded (ab) Peter A. Theodoa 
July 130 


FEITELBERG SERGEI KAUNITZ, PAUL E , WASSERMAN, 
LOUIS R and YOHALEM, STEPHEN B Use of radio 
active iodine in the diatnosis of thyroid disease (ab) July 
151 

FELSON, BENJAMIN, ROSENBERG, LEE S , and HAM- 
BURGER, MORTON, Jr Roentgen findings in acute 
rricdiandcr s pneumonit^ Oct. 559 

See COURTER, SANFORD R. 

FEMUR 

— aseptic necrosis of head of femur following a minor fracture 
of greater trochanter case (ab) Alfred E Jackson and 
Wifliam H. Bickel July 146 
epiphyses Sec Epiphyses 
frictures 

— insertion of Smith Petersen pm (ab) Martin L Quinn Aug 
298 

— new knowledge of intertrochanteric fractures their roentgen 
appearance and pathogenesis (ab) Herbert Moser Oct 
Oil 

FERKANEY, JOSEPH E See O BRIEN, E J 

FERREIRA, Jf ALFREDO bee PAVLOVSKY, ALEJANDRO 

FETT^RMAN, FAITH S See MACFARLANE. CATHARINE 
FETUS 

— breech prcseotatiou with h> pcrextcnsion of the neck and Jn- 
trauterme dislocation of cervical vertebrae (ab) J Champ- 
ncys Taylor July 147 
FIBRIN 

— pleural fibrin body simulating cardiac aneurysm case (ab) 
Philip Morgenstem Dec 889 
FIGLEY M M Sec THOMPSON, W H 

FINZI, N S Report from the Mozelle Sassoon Department 
St Bartholomew s Hospital, London Mdhon volt x ray 
research at St, Bartholomew s Hospital (ab) Oct 614 
FISCHER, F Ke Demonstration of the bronchial tree with 
water soluble contrast medium (ab) Sept 440 
—and MtiLLY, K Contribution to the technic of bronchog- 
raphy with a water soluble contrast medium loduron B 
(ab) Sept 440 

FISHER, BERNARD See McCLENAHAN J E 
FISHER, RUSSELL S , and HOWARD, HERBERT H Un- 
usual ureterograms in a case of periarteritis nodosa (ab) 
Aug 300 

FISKE, DAVID, and ASHER, LEONARD M Extensive vis- 
ceral div^iculosis (ab) Nov 768 
FISTULA 
arteriovenous 

— on^ograpluc demonstration of pulmonary arteriovenous 
^ula, Charles B Dulsenberg and LuU Arismendi 
July 60 

— hereditary hemorrhagic telanmectases associated with pul 
monary arteriovenous fistula in 2 members of a family 
(ab) John H Moyer and Alfred J Ackerman Oct. 599 
biHaiy 

— clinical and roentgen aspects of internal fistulas 12 cases 
Charles M Waggoner and David V Le3.fone July 31 
broncho-esophageal 

— basal fistulae with pulmonary abscess (ab) P Santy et al 
July 133 
cholecystocolic 

— Richard H Marshak and Wilbam Henkin Oct 555 
dnodenobiliary 

— spontaneous fistula between biliary and digestive tracts 
chronic pyloroduodeual occlusion by a biliary calculus 
(ab) Alejandro J Pavlovsky and J Alfredo Ferreira Aug 
295 

duodenocoUc 

— complicating carcinoma coli (ab) E P Hall Drake and J 
F Goodwin Oct, 605 
esophagotracbeal 

—congenital fistula without esophageal atresia (ab) Cameron 
Haight Sept 448 
8 al pin g 0 B i g m oi d al 
• — (ab) Morton Vesell Aug 299 
FITCH THOMAS S P See PIGOTT, ALBERT W 
FLANGE I JEROME See BERGMANN, MARTIN 
FLSISCHNER, FELIX G Pathogenesis of bronchiectasis 
roentgen contribution Dec ol8 
FLUHARTY REX G See McARTHUR, JANET W 
Sec RAWSON RULON W 

FLUORESCEIN TETRAIODOPHTHALIC See GaUbladder 
FLUOROSCOPY See Lungs r^>entgenography RoentLcn 
Rjyrs 

FOAM CELLS See Uterus, cancer 
FOLIC ACID 

— failure of folic acid to alter the clinical course and hemato- 
logic picture of fatal single total body irradiation In swine 
(ab) Eugene P Cronkite eta! Oct, 623 
negative effect of fohe acid on irradiation leukopenia in the 
780 Wniiam S Adams and John S Lawrence Nov 

SSk”??' THOMAS P See CONTI, JAMES G 
FOOT 

See also Ankle hlycetoma 

—etiology of peroneal spastic flat foot (ab) R. I Harris and 
Beath Oct 013 
FOREIGN BODIES 

See also Bladder Eyes Thyroid 
ui air and food passages 

bronchial tuberculosis simulating foreign body in chfld one 
year of ago case (ab) Porter P Vin^n July 130 
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FOREIGN BODIES, m air and food passages-— £:©«/ 

— physical and roentgenologic findings in the early diagnosis of 
non-opaque foreign bodies of bronchial tract (ab) Arthur 
Q Penta Dec ^6 

— unusual pulmonary complications resulting from prolonged 
lodging of non opaque foreign body m the left mam stem 
bronchus (ab) Arthur Q Penta, July, 12S 
FOREMAN, NADINE See ^LEY iiAYO H 
EORTIER GEORGES See SIMARD, RAYMOND 
FOSTER, SIDNEYS See WINDHOLZ FRANK 
FOSTER, W K, and WELXS, JOHN C Unrecognized fmc 
tures in high school athletes (ab) Oct 610 
FOWNES T A See BARKER, C S 

POX, C CALVIN Carcinoma of the nasopharynx (ab) Sept 
‘iQS 

ERACn^URES 

See also under names of bones 

— hyperplastic callus formation with or without evidence of 
iracturc in osteogenesis imperfecta with an account of the 
histology (ab) li A, Thomas Fatrbanlc and S L Baker 
Sept 456 

— massive hyperplasia of bone foUoimig fractures of osteo- 
genesis imperfecta 2 cases (ab) Walter E VandemarV 
and Iklanley A Page Sept, 457 
— twenty five easy ways of gettmg into trouble in the care of 
fractures (ab) Fraser B Curd Oct 610 
— unrecognized fractures m high school athletes (ab), W K. 

Foster and John C WcUs Oct, 610 
fatigue See Ulna 

FRANK, RALPH C , and PAUL, LESTER W Congenital re 
duplication of the esophagi^ Report of case. Sept 417 
FREED, JOHN H , and PENDERGRASS, EUGENE P Diag- 
nosis and treatment of primary ovarian caremoma \7ith 
special reference to radiation therapy (ab), Aug , 306 
FREEDMAN, EUGENE, and BILLINGS, JAMES H Active 
bronchopulmonary Uthiasis Aug 203 
FREEMAN, NORMAN E See GRIN&S, ORVILLE P 
FREGOSO.J A. SecCELI^A 

FRENCH, JOHN D , and BUCY, PAUL C Tumors of the sep- 
tum pcllucidum (ab) Aug 286 

FREN(j^ LYLE A, Brain tumors in children (ab) July 120 
FRIED, C/ARL Interstitial placement of radium as adjunct to 
the radium therapy of carcinoma of the cervix (ab) Oct , 
6X8 

FRIEDENBERG, ZACHARY See GRANT. FRANCIS C 
FRIEDMAN, HAROLD A See SEGAL, HARRY L 
FRIEDIdAN, M H F SeeSNAPE.W J 
FRIEDMAN, MILTON, and LEWIS, LLOYD G New technic 
for the radium treatment of caremoma of the bladder 
Sept,. 342 

FRIEDMAli ROBERT L See EPSTEIN BERNARDS 
FRIMANN-DAHL, j Direct demonstration of perforated 
ulcers (ab) Aug 293 

Roentgen examination of the soft tissue in acute thrombosis 


(ab) July, 149 
IT^ SINUS 


FRONTA 

— roentgen exanunatioa of sinuses with particular reference to 
the frontal smuses (ab) Sblvc Wcim Aug 288 
FROSTBITE 

— studies m experimental frostbite. Arteriograms (ab) Harris 
B Shumacker Jr , et al July 149 
FUCHS GEORG Phs^ical problems of deep roentgen therapy 
lab), Oct, 619 

FULLENLOVE, THOMAS M Infiammatjon as considered by 
the radiologist (ab) July lo3 

Venous mtra\asation during myelography Sept 410 
FULLER S EARTH 

— pneumocomosis from fuller s earth case with autopsy find 
mgs (ab) Hennk O Tonnmg, Dec 889 

furuni5ulosis 

— transient pulmonary opacities seconda^ to a furuncle of the 
lumbar region (ab) A. Levi Valcnsq Sept 446 
FUSARO, william J Sec ROBILLARD, GREGORY L 


G 


GALLARDO LEONARDO F See DAVIS WILLUM R. 

GALLASTEGUI, CARLOS A. See RAMOS MEJU, MANUEL 
M 

GALLBLADDER 

— cholecysto^thics from anomalies of gallbladder and its 
ducts (ab) Milford O Rouse and Victor I Ljday Dec 
896 

— cio-^d loop obstruction of ascending colon with incomplete 
descent of cecum simulatmg acute cholecystitis (ab) 
Eugene A Gaston and Maunce E Costm Dec 896 
— problems m diagnosis and treatment of non calculous gall- 
bladder (ab) Uarry L ^gal et al Sept 4>4 
calculi 

— preoperatwely diagno^d ileus due to gallstone (ab) Egan 
Nonnder and Roland Ga> No\ 767 
— recurrent ileus due to gallstones fab) Larrj E \ m Zant and 
James S Hibbard Dec & *0 

— spontaneous fistula between bib<ir> and digestive tracts 
chrome p>loroduodenal occlu i* n b> a bibary c,ilculu 3 
(ab) Mejaadro J Pavlov L> and J \lfredi Ferreira 
\ug 295 
roentgenography 

— -cholecj*3tography and the surgical findings 'abi Olallo 
Morales and Jorgen bwedberg Dec 8^6 


— compabbility of castor oil and pnodax in concurrent exam 
ination of the colon and gallbladder Gene W Scngpiel 
July 75 

— correlation between the cholccystogram and secretion test for 
gallbladder function (ab) W J Snape et al July 141 
— intravenous cholecystography with tetraiodophthalic fluo- 
rescein (.ab) George E Moore and Marcus J Smith 
July 141 
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— London 1950 (ed) Oct o78 

INTESTINES 

See also Colon Duodenum Gastro Intestinal Tract 
— improved pyelographic results in uretero-intestmal onasto 
mosis (ab) Morns Schnittman Aug 293 
— mtestinal changes secondary to irradiation of pelvic mabg 
nancies (ab) Jerome M alaas July lo6 
abnormahtles 

— congemtal obstructions of alimentarj tract in infants and 
children errors of rotation of midgut Frederic N Silver 
man and John Caffey Dec, 781 
— failure of rotation of midgut loop (ab) Gregory L Robillord 
ct al Aug 294 
dis eases 

— non specific cntcrocobtis (ab) Bdwm S Oban and Marcy 
L Sussman Sept 452 
diverticula 

— diagnostic and therapeutic problems m diverticulitis (ab) 
C P LeRoyer Jr and Benjamin V White July 140 
hemAtomji 

— hematoma of jejunum with subileus (ab) Kjell Liverud 
July 139 
motluty 


— small mtestinal motility m acute dysentery (ab) George 
P Keefer Oct 605 

obstruction See also Intestmes abnormalities 
— acute obstruction of colon with special reference to factors 
of mortality (ab) Marshall L Michel and Emit L Me 
Cafferty Nov 768 

— closed loop obstruction of ascending colon with mcomplete 
descent of cecum simulating acute cholecystitis (ab) 
Eugene A, Gaston and Maurice E Costm Dec 898 
— early diagnosis and roentgen manifestaUons of obstruction 
of small bowel (ab) Claude J Hunt Sept 451 


— Intcnml hernia with strangulation of bowel due to defect 
ill falciform liKurocnt (ab) Joseph Caster Jul> 140 
— prcopcrotlvcly iliugiioscd ileus due to gallstone (ab), Egan 
Noriiiilcr ond Roland Gay Nov 707 
— recurrent ileus due to gallstones (ab) I arry E Vm Zant 
and James S Hibbard Dec 890 
— spontaneous fistula between biliary and digestive tracts 
chronic pyloroduodcnal occlusion by biliary calculus 
(ab) Alejandro J Pavlovsky and J Alfredo Ferreira Aug 
295 

—unusual complication of Miller Abliott intubation cose 
(ttb) Josepli E Caruolo Aug 293 
perforaiion 

— of small intestine from non penetrating abdominal trauma 
(ab) Boardman M Bosworth Oct 001 
roeatgenography 

— rapid method of examination of small intestine preliminary 
rc|>ort (ab) Sydney Wcintraub and Robert G Williams 
Dee 895 

— smalUntcstinc deficiency pattern current status (ab) W H 
Gloss Aug 201 

— use of dibutolinc a new antispasmodic drug further clinical 
observations (ab) G II Morquardt et al July 140 
tumors 

— primary malignant tumors m small intestine with special 
reference to their roentgen diagnosis a survey and report 
of one cose (ah) Rolf KOhler Aug 294 
— roentgen differential diagnosis of tumors of small and large 
intestine (ab) E Ruckcnstciner Get 605 
volvulus 

— acute volvulus of small bowel (ab) CUvio V Nano Sept 
451 

— of cecum (ab) Claude F Dixon and Alfred C !^Ieyer July 
140 

- — of sigmoid a new radiologic sign M Arias Bellmi Aug 208 
— roentgen diagnosis of volvulus of cecum (ab) John P 
McGraw etal Oct 605 
IODINE AND IODINE COMPOUNDS 
radioactive See Radioactivity 
toritity 

— death following bronchography (with lodocbloral) cose 
(ab) James A Harrill ond William B Alsup Nov 704 
—sudden death following mtravenous administration of 
diodrost (ab) Samuel Simon Aug 300 
— tolerance of cerebral blood vessels to a contrast medium of 
the diodrast group experimental study of effect on blood 
brain barrier (ab) Tore Broman and Oile Olsson Oct 
024 

lODURON-B Sec Bronchi 
ISOTOPES See Radioactivity 

IVBY, H B Treatment of carcinoma of the hp with high volt- 
agexray(ab) July 151 


J 

JACKSON, ALFRED E , and BICKEL, WILLUM H Aseptic 
necrosis of the head of the femur following a minor frac 
ture of the greater trochanter report of a case (ab) July 
140 

JACKSON, CHEVALIER L , BLADY, JOHN V , NORRIS 
CHARLES M , and MALONEY, WALTER H Cancer 
of the larynx Five year end results m a senes of patients 
treated between 1930 and 1942 (ab) Nov 773 
JACOBSEN H H , and VRAA- JENSEN, G Fibrous dysplasia 
of bone (ab) Dec 897 

JACOBSEN, VICTOR C Complications of deep x ray therapy 
of carcinoma of lung (ab) July 150 
JACOBSON, GEORGE, DENLINGER, ROSS B and CARTER 
RAY A Roentgen manifestations of Q fever Nov 
730 

JACOBSON, LEON O , MARK^ EDNA K., GASTON EVE- 
LYN, ALLEN, J GARROTT, and BLOCK, MATTHEW 
H Effect of nitrogen mustard and x irradiation on blood 
coagulation (ab) Nov 779 
JALET J Cineradio therapy (ab) Oct , 620 
JANUS, WILLIAM L , and DIETZ M WENDELL Osseous 
changes m erythroblastosis fetalis July 59 
JASPIN, GEORGE Sec TEMPLE, HAROLD L 
JAWS 

— radionecrosis of mandible statistical pathogenetic and 
clmical considerations (ab) Franco Perotti July 166 
tumors 

— adamantmoma of maxilla metastatic to lung (ab) Orville F 
Grimes and H Brodie Stephens Oct 699 
— cysts and tumors (ab) Eugene W Demaree Dec 884 
— restricted jaw motion due to osteochondroma of coronoid 
process (ab) Richard T Shackelford and Webster H 
Brown, Dec 898 
JEJUNUM Sec Intestines 
reLUNEK,N See PAPE R, 

JEMERIN, EDWARD E , and ARONOFF, JACOB S Foreign 
h^y in thyroid following perforation of esophagus (ab) 
Dec 885 

jONSSOrf, G , BRODfiN, B , HANSON, H E , and KARNELL, 
J Visualuation of patent ductus artenosus botslli by 
means of thoracic aortography (ab) July. 137 
JOHNSON. ARNOLD L . anil McRAE. ^ONAd L Com- 
bined use of angiocardiography and cardiac cathetenza 
tion in the diagnosis of congenital anomalies of the cardio 
vascular system (ab) Nov 766 
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JOHNSON, HOLLIS and BATSON, RANDOLPH Be* 
niyo pulmonary histoplasmosis A case report with a 
brief review of the hterature (ab) July 131 
JOHNSON, JULIAN See HODES PHILIP J 
JOHNSON^HOMAS A. See ERB, WILLUM H 
JOHNSTONE RUTHERFORD T Pulmonary affections of 
occupational ongm (ab) Sept 442 
JOINTS SeeArthntis under names of joints 
JOLLES, BENJAMIN Effective dosage levels and interstitial 
rajdiu m thera py (ab) Nov 776 

JONES, ARTHUR^ Report from the Mozelle Sassoon Depart 
mentj St Bartholomew s Hospital London Clmical 
reactions and mjunes in supervoltage therapy (ab), Oct., 
614 

JONES, CLIFFORD, and STEINER, R E Investigation and 
treatment of arterial disturbances m the lower limbs (ab) 
Dec ,894 

JONES, \raFRED M G See BREWER LYMAN A., HI 
JOPLIN, ROBERT J See KLEIN, ARMIN 
JORUP SIGVARD Congenital varices of the esophagus (ab) 
Jul^l38 

— and rJELLBERG, SVEN R Congemtal valvular forma 
tions m the urethra (ab) Aug 302 
Early dia^osis of acute septic osteomyelitis periostitis and 
arthritis and its importance m the treatment (ab) Oct 
608 

JOURNAL OF THE FACULTY OF RADIOLOGISTS, Oct 585 
JOYET G Methods of apphcation of radioactive isotopes to 
anticancer research (ab) July 155 

JUDD, A R Syphilitic tumor* of the right bronchus Case 
report (ab) Aug 292 

JUSTIN-BESANOON. L, PALEY, Yj and POLONOVSKI 
CL A case of acute pneumonitis due to nitrous fumes 
(ab) Dec 889 


KALH, TOUFIC H , and ROBBINS, LAURENCE L Early 
roentgenologic changes m idiopathic ulcerative colitis 

KAPLiN^^NRY S Influence of age on susceptibility of mice 
to the development of lymphoid tumors after irradiation 
(ab) Julv 156 

KAPLAN, JOSEPH H , and GREENE, LAURENCE F Uro- 
graphic findmgs m cases of tumor of the suprarenal gland 
(abL July 149 

KARDASH, THEODORE See HUNDLEY, J MASON, Jr 
KARNELL, J See JONSSON, G 

KATTERJOHN, JAMES C See PENDERGRASS, EUGENE 
P 

KATZ, S M., and SAMUEL, ERIC Varicosities of the spinal 
cord veins A case re^rt (ab) July 149 
KAUER, GEORGE L , Jr Treatment of the leukemias (ab) 
Oct 618 

KAUNITZ, PAUL E See FEITELBERG, SERGEI 
KAY, AW See BOWIE DONALD C 
KEATING, F RAYMOND Jr See HAINES, SAMUEL F 
KEEFE GERALD! See CASSIDY, WILLIAM J 
KEEFER, GEORGB P Small mtestinal motibty m acute dys- 
entery (ab) OcL 605 
KEELE, K. D See MATHESON, N M 
KELOIDS 

— keloids and hypertrophic scars (ab) Harold Trusler and 
Thomas B Bauer SepL 466 
— radiotherapy (ab) Carlo Porta Sep L 46 6 
KELSEY, MA^S P See HAINES, SAMUEL F 
KENNEDY, G R , and BECK, ERWIN Benign ulcer of the 
greater curvature of the stomach (ab) Sept 451 
KERR, H DABNEY Irradiation of pituitary tumors Re 
suits m fifty cases (ab) Aug 303 
KERSHNER, RICHARD D , and ADAMS, W E Chronic non 
specific suppurative pneumonitis (ab) July 132 
KERST D W ADAMS G D 
KESSLER, CHAS R. See CARR, DUANE 

'' ’ Traumatic instability of the ankle joint 


Reticulum cell sarcoma of bone (ab) 


KESTLER, OTTO C 
(ab) ^pt. 460 
KHANOLKAR, V R- 
Oct 608 

KhOO F Y and KUO, C L An imusual anomaly of the m 

fenor portion of the scapula (ab) Sept 459 

KIDNEYS 

See also Aneurysm renal Pyelography 

— diaphragmatic herniation case Robert G Williams and 
Arthur J Tillmghast Oct 566 

* solitary plasmocytoma of bone with renal changes (ab) 
George Lumb Sept 4o8 

abnormalities 

, — double formations ©f pelves of kidneys and ureters em 
bryt^gy occiOTcnce and clinical significance (ab) 
Bcngt Nordmark OcL 614 

— doubU ureteral calculus (abj Selmer Ren 

cancer 

— roentgen appe^a^ of renal cancer metastasis in bone (ab) 
Rob^ s bherman and T Arthur. P*-^ see July 145 

diverticula ^ , 

of renal pelvi, (ab) 

roentgenography Pydography 

— Oct°*^0 clinical observations 
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— rubber cassette with intensifying screens designed for roent- 
gen examination of operatively cxiiosed organs (ab) Olle 
Olsson July 160 k- * v / 

wounds and Injuries 

— management of injured kidney preliminary report (ab) 
Kenneth M Lynch Jr Aug 300 
KIMBROUGH, ROBERT A., Jr, and MUCKLfi, CRAIG 
W Contro\ ersial factors m the management of carci 
noma of the cervix (ab) Nov 775 
Treatment of carcinoma of the cervix (ab) Sept 464 
KING, ARTHUR B , and OTENASEK, FRANK J Air cm 
holism occurrmg during encephalography Report of 
two coses (ab) Oct 696 
KING,! M See KUZMA, J F 
KINGSLEYJ W.Jr SceSOUDERS CARLTON R, 
KINMONTH^, J B , and ROBERTSON, D J Injection treat 
ment of varicose veins radiological and histological m 

vestJgations of methods (ab) Dec 894 

KIN NEAR, J , and ROGERS, JOHN Rmgworm of the scalp 
m the eastern region of Scotland 1946-47 (ab) OcL 0l§ 
KINSELLA, THOMAS J , MORSE, RUSSELL W , and HERT- 
ZOG, AMBROSE J Spontaneous rupture of the esonha 
gus (ab) Sept 448 

KlRKLlN, B R A new position for cholecystography (ab) 
July 141 

——and HODGSON, JOHN R. Caremoma of the « 
incidence and detection (ab) Oct 603 
KIRSCH NEVILLE See SIMS, CHARLES F 
KIRSNER, JOSEPH B , LEVIN, ERWIN, and PALMER, 
WALTER L Observations on the excessive nocturnai 
gastnc secretion m patients with duodenal ulcer (abl 
Oct 619 ' 

See RICKETTS WHLUM E 

KISTIN ALBERT D See THOMPSON, J LAWN, Jr 
KITCHIN, IAN D Fatigue fracture of the ulna (ab) Oct 611 
KJELLBERG SVEN IL See JORUP, SIGVARD 
KLEIN, ARMIN, JOPLIN, ROBERT J , REIDY, JOHN A , 
and HANELIN, JOSPEH Roentgenographic changes m 
nailed slipped capital femoral epiphysis (ab) Dec 899 
KLEIN, RUSSELL R See SCARBOROUGH ROBERT A. 
KLOSTERMYER, L L , and BURGESON, PAUL A. Radia- 
tion therapy of the Guillam Barr^ syndrome July 85 

KNEE 

See also Semilunar Cartilages 

—heterotopic ossification m the antenor cruciate lirament of 
knee joint case (ab) B Polonsky July 146 
— ^jomt changes after meniscectomy (ab) T J Fairbank Oct 
612 

— progress in orthopedic surgery for 1946 Review prepared 
by an editonal board of the American Academy of Ortho- 
paedic Surgeons II Conditions involving the knee 
joint (ab) , Ra^h K Ghormley et al Oct 607 
KNUTSSON, FOLKE Observations on the growth of the verte 
bral body m Scheuermann s disease (ab) July 146 
On axial projection of the shoulder joint (ab) Aug 297 
KOCH.H W See ADAMS, GD 

KOHLER, ROLF Primary malignant tumours m the small 
intestme with special reference to their roentgen diag 
nosis a surv ey and a report of one case (ab) Aug 294 
KORNBLUM, STANLEY A- Radiographic pneumopentoneum 
in acute perforations of the gastrointestinal tract (ab) 
Nov, 766 

KORNREICH. CARL J Relief of symptoms following enceph 
alography by combmed prem^icution and use of oxygen 
(at^ Oct , 596 

KOSZALKA, MICHAEL F See LINDERT, M C F 
KRAEMER, MANFRED See STEIN, GEORGE H 
KRAPIN, DAVID, and LOVELOCK, FRANCIS J Recurrence 
of cocadioidal cavities foUowmg lobectomy for a bleedmg 
focus (ab) Aug 291 

KREMEN, ARNOLD J See McGRAW, JOHN P 
KRETSCHMER HERMAN L, and McDONALD, J H 
Caremoma of the bladder with bone metastases a report 
of eight cases (abj , Aug 301 

KRISTIANSEN, KRISTIAN Cerebral angiography in the 
diagnosis of intracranial hematomas (ab) Oct 696 
KUHNS, JOHN G Progress in orthopedic surgery for 1946 
Review prepared by an editorial board of the Amencan 
Academy of Orthopaedic Surgeons I Chrome arthritis 
(ab) Oct 607 

KUO C L SeeKHOq,F Y 

KUZMA, J F and ONG, J M Dyschondroplasia with 
hemangiomatosis (MaffucciS syndrome) and teratoid 
tumor of the ovary (ab) July 144 


— breech presentation with hyperextension of neck and intra 
uterine dislocation of cervical vertebrae (ab) J Champ 
neya Taylor July 147 _ ^ 

LACK Herbert see beadenkopf, william g 

lam, ROBERT C Vagotomy for peptic ulcer a follow up 
study of twenty cases (ab) Sept 450 
LAMERT0N,L F Sec O’CONNOR, a D 
LAMINAGRAPHY See Body Section Roentgenography 
LAMPE, ISADORE, and ZATZKIN, HERBERT Pulmonary 
metastases of pseudo-adenomatous basal cell caremoma 
(mucous and salivary gland tumor), Sep t 379 
LANG, WARREN R See SCHEFFEY LEWIS C 
LANZL E F See ADAMS, G D 
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LANZL.L n See ADAMS. G D 

LAPIDUS PAUL W SLOBODY, LAWRENCE B . GERMAN- 
SKY, GODFRED.and WILLNER, MILTON M Posiiio 
l)Iiilici,r«uuIouiai)f bone Report of three cu3c3 (ab) Jiilj 

m , . 

LARSSON, II Clinical and rociitKciiolot.iciil \ic«3 rci.urdm)v 
the loculitalion of forcluii IkhKch in the orbjl C L»>caHzn 
lion of forclsn bo<tics lii the with concurrent deter 

niiuation of tlic siic of the bulb (ub) Nov. 7(i0 
— LINDBLOM* Ka, and STENSTROM, S Clinical and 
roentgenological vic\>artkardjnL thelocubiution of foreign 
boilicH In the orbit (ab) No\ 7()0 
LARSSON LARS-GUNNAR TubcrcU liU structures In 
late irradiation injuries of the skin (ab) Dee UOo 
LARYNX , . . , . ^ 

— cumpllcationw following irradiation of th>ruid gland (ub) 
R NI t ukena Aug.dlO 
cancer 

— five \car end rckults in a 5»cnea of patients trcalcil between 
1030 anil 191-2 (ab) Clicvalicr L Jackson, ct id Nov 
773 

— laryoKcal choadronccrusis follovstng roentgen therapy (ub) 
William A, Goodrich und Maurice Lenz July, 

— peculiar late reaction in radiologically treated eases of cancer 
of hypopburynx prcliminar> observations (ub) bdivc 
Wclin.Aug 311 
taberculoils 

— bomolatcrality of pulraolur) ngcal tuberculosis (ab) , C Stungl 
OcU 507 

LAUGHLIN.J S See ADAMS, O D 

LAUGHLIN, Victor C , ALTHOFF. CLAIRE C , and BROWN, 
HENRY W Polymorphous cell sarcoma of the bladder 
case report (ab) Aug 301 

LAWRENCE. GEORGE H See CHAPMAN, WILLIAM H 
LAWRENCE, JOHN S See ADAMS, WILLIAM S 
LAWS, H WYATT See RAMSEY. G STUART 
LEAD 

— colloidal lead orthophosphate associated with deep roentgen 
therapy m bone metostoses from cancer of the breast (ab) 
Lawrence Reynolds ctal July 152 
LEB, A Primary chronic polyarthritis on the basis of a penph 
cral vascular disturbance (polyarthrosis) (ab) Oct., 007 
LEFEBVRE, J , GRANJON, A , and M^RIC, A Araniography 
(ab) Oct on 

Osteochondritis 

LEIGHTON. ROBERT S Nephrography experimental and 
clinical observations Oct 540 

Le MESURIER. A. B Oevelopmental coxa vara (ab), Oet 
Oil 

IJEMOINEJ-M SteHUGUENIN.RENfi 

See WAGGONER. CHARLES M 
LENNON, BEATRICE See DOBYNS, BROWN M 
LENNOX, BERNARD See HARRISON, C V 
LENSON, NORMAN See COLEY. BRADLEY L 
LENZ, MAURICE See GOODRICH, WILLIAM A 

MAURICE E See FALCONER, ERNEST H 

bBPROSY 


-importance m orthopedic surgery (ab) John W Metcalfe 
Sept 4fi7 

LeROYER, C P , Jr , and WHITE, BENJAMIN V Diagnostic 

LETT^^k!riW^“‘i?li&^ Sys 

tern 

lIummu’^ See REYNOLDS, LAWRENCE 

bone ac^osis in leukemia and in non leukemic myelosis 
(ab) Frank Wlndbolr and Sidney B Foster Dec 808 

in treatment of lymphogranulomatosis and 
— Albert Alder July 163 

™ot8«>o'osic study 

LE™ViaE^. -JOSEPH B 

to a. furuncl 

LEVY, HAROLD 

J/es Pn-monUi;Tn“cMd 

LEwi: LLOYD g' ^sl^^li^^^XON 

LID^N. KURT Depth dose measiirements in the esoDhamis m 
roentgen rotation therapy (ab) Julv 162 

tele/adfum unit of the King 

LIGAMENTS ^ ^ July 154 

—hetootoplc ossification in the anterior cruciate ligament of 
knee joint case (ab) B Polonsky July 146 
— inte^ heri^ with str^gnlation of bowel due to defect in 
falcifora ligament (.ab) Joseph Caster Tulv 140 

LILJA, BENGT The tentorial pressure cone its significance 
and its diamosis through dislocation of the calcified 
pineal body (ab) July 126 

LXNDBLOM. K« (inimical and roentgenological views regarding 
the localization of foreign bodies m the orbit B Bi 
tangential method of roentgenographic localization of 
foreign bodies in the eye (verticomental and lateral oro- 
jections) (ab) Nov 760 

Localization of foreign bodies in the eye by bone-free radiotr 
raphy (ab) Nov 760 ^ 


Uucntgcnograpliic and nuoroscojiic control of the extraction of 
foreign IkhIics from eye during operation (ab) Nov 700 
bubaruclinuid spaces of tlic root slieaths in the lumbar region 
(ub), Nov , 770 
Vc LARSSON, H 

LINDERT, M C F , and KOSZALKA, MICHAEL F Pro- 
longed uchlorh>dria follmving diagnostic gastrointestinal 
roentgen Studies report of u case (ab) Nov , 779 
LINDSAY, STUART, REILLY, WILLIAM A , GOTHAM, 
THELMA J , and SKAHEN, RICHARD Gorgoylism 
Studi of pathologic lesions and clinical review of twelve 
cases (ub), Aug 287 
LIPOCHONDRdDYSTROPHY 

— gurgovlism study of pathologic lesions ond clinical review 
<»? il eases (ab) SLuort Lindsuy ct ol Aug 287 
LIPOGRANULOMA See Put 
LIPS 
cancer 

of lower lip survey of end results of treatment all cases 
treated at the Brooklyn Cancer Institute 1930 through 
10 U (ab) William li Howes and Joseph Rosenstern 
Nov ,772 

— treatment of carcinoma with high voltoge x ray (ab), H B 
Ivey July 151 

LIVER 

— oral licjiatogrupby preliminary report of experimental 
stud> (ab) Olle Olsson and Birger Fkman Dec 897 
— strangulating diaphragmatic hernia of liver case with 
surgical cure (ab) ^muel A Wolfson and Alfred Gold 
man Oct 600 
cancer 

— pnmar> carcinoma m boy aged 15 (ub) A. E Beynon 
Sept 454 
echinococcosis 

— calcified echinococcosis of liver with thoraco-abdominal 
symptoms (ab) M Ben Ami July 141 
LIVERuD. KJELL Hematoma of the jejunum with subileus 
(ab) July 139 

LOEFFLER*S SYNDROME Sec Lungs pathology 
LOBSCH, JOHN Closure and healing of tuberculous cavities 

LOESER^^VralfAM D See ASTON MELVILLE J 
LOOSLI, CLAYTON G See BEADENKOPF WILLIAM G 
LORBER, STANLEY H Sec MACHELLA THOMAS E 
LOVELOCK, FRANCIS J See KRAPIN, DAVID 
LOW-BEER, B V A See McCORKLE, H J 
LUCIC, HUGO Intraocular foreign bodies in naval personnel 
(ab) July 127 

LUKENS. ^ M Complications following irradiation of the 
thyroid gland (ab) Aug 310 

LUMB, George solitary plasmocytoraa of bone with renal 
changes (ab) Sept 468 
LUNGS 

See also Bronchi Bronchiectasis Pleura 
— analysis of variations m the bronchovascular pattern of the 
right upper lobe of 50 lungs (ab) Edward A, Boyden and 
J Gordon Scannell Aug 288 

— ellecU of radiotherapy on normal lung (ab) Rend Huguenin 
ct al Dec 905 

— management of the pulmonary com lesion (ab) E J 
O Bnen ctal Sept 441 

— 'movement of the diaphragm after operation (m relation to 
postoperative chest complications) (ab) John Howklns,^ 
July 142 

— pituitary implications in hypertrophic pulmonary osteo- 
arthropathy (ab) Wdliam Bloom Julv 143 
— rheumatoid disease with joint and pulmonary manifesta 
tions (ab) PbiUip Ellman and R E Ball Oct 607 
——transient pulmonary opacities secondary to a furuncle of 
the lumbar region (ab) A Levi Valensi Sept 446 
— unusual pulmonary complications resulting from prolonged 
lodging of non-opaque foreign body in left mam stem 
bronchus (ab) Arthur Q Penta July 128 
abscess 

— air filled bulla secondary to abscess (ab) Mannes and 
Tixhon Sept , 446 

— basal broncho-esophageal fistulae with pulmonary abscess 
(ab) P Santy etal July 133 
absence 

— unilateral agenesis with ipsilateral absence of diaphragm 
case (ab) Gregers Thomsen Aug 288 
blood supply See also Aneurysm Arteries pulmonary 
Embolism 

— anatomy and physiology of lesser circulation as indicated 
by its behavior in health and disease (ab) L Sante 
Dec 890 

— angiographic study of form and function of remamlng lung 
after pneumonectomy (ab) Harold Neuhof and Robert 
A NabatoS Nov 7^ 

— conditions which result m increased pressure within the 
leaser circulation (ab) C Allen Good and Thomas J 
Dry Dec 890 

— evaluation of lesser circulation as portrayed by the roent 
genogram (ab) W Walter Wasson Dec, 89(5 
— pulmonary vascular obstruction due to sarcoid (ab) William 
Harbin Jr and Edward Bosworth Aug 291 
caldflcatioii. See also Pneumoconiosis 

— tuberculin coccidioidm and histoplasmln sensitivity in rela 
tion to pulmonary calcifications Survey among 6 000 
students at the Umversity of Chicago (ab) William G 
Beadenkopf et al Dec. 888 
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LUNGS— con/ 
calculi 

— active bronchopultnonary htbiasis Eugene Freedman and 
James ^ Billings Aug 203 
cancer 

— apical pulmonary carcinoma and tuberculosis value of 
sputum cell study in ^ffcrential diagnosis (ab), Martin 
Bcrgmann ct ol Oct 597 

— coexistent bronchogenic carcinoma and active pulmonary 
tuberculosis (ab) Edward Robbins and Gertrude Silver 
man Dec , 8^ 

— complications of deep x ray therapy of carcinoma (ab) 
Victor C, Jacobsen July 156 

— intracranial metastases of primary pulmonary carcinoma 
a diagnostic dlfSculty (ab) Michael B Shimkxn Aug , 
291 

— metastases of pseudo^adenomatous basal cell carcinoma 
(mucous and salivary gland tumor) Isadore Lampe and 
Herbert Zatzlan Sept, 379 

— non malignant intrathoracic lesions simulating broncho- 
genic caremoma 30 operated cases (ab), Lyman A. 
Brewer III et^,July 134 

— pitfalls in early diagnosis of carcinoma (ab) C Alien Good 
Sept 441 

— primary bronchogemc carcinoma correlation of recent 
literature with 131 proved cases (ab) John J O Keefe 
SepL, 440 

caTitatiom See also Tuberculosis Pulmonary 
— pathogenesis of cooadioidomycosis with ^ecial reference 
to pulmonary cavitation (ab) Charles E Smith, et al 
Sept 444 
collapse 

— atdectasis in stuporous states a study of its incidence and 
mechanism in sodium amytal narcosis (ab) Roy L. 
Swanlc and Magnus 1 Smedal July 128 
— atelectasis of left lung produced by aortic aneurysm (ab), 
J P Garaix July 129 

— late postoperative atelectasis a syndiome of late spastic 
atdectasis of left lower lobe assoaated with acute seg 
mental colonic dilatation (ab) Manano R, Castex and 
EgidioS Mazzei Aug 289 

— study of post-operative atelectasis / ab) , John Goodwm Dec. 

889 

cysts 

— cystic disease (ab), Edward J McGrath and Marcus J 
Magnussen Aug 290 

— honeycomb lungs (ab) Neville Oswald and Thomas Parian 
son Dec 888 

diseases See also Pneumoconiosis Pneumonia Sarcoidosis 
— affections of occupational origin (ab) Rutherford T John- 
stone Sept 442 

— paragonimiasis (ab) Alvin J B Tillman and Harry S 
Phillips July 133 
edema 

— roentgen picture (ab) Selmer Rennaes July, 128 

emphysema See Emphysema 

fibrosis 

— acute diffuse mterstitial fibrosis case (ab) Benjamm P 
Potter and Isadore E Gerber Jul^ 133 
— study of pleuropulmonary modi&cations accompanying 
radiation therapy of breast cancer (ab) R. Sarasin, et 
al Aug 311 
fistula See Fistula 
mycosis See Coccidioidomycosis 
pathology 

— difficulties in diagnosis between tuberculosis and Loeffier s 
syndrome (ab) C S Baiker and J A. Fownes, Oct , 
597 

— Loeffier s S 3 mdrome and pulmonary infiltrations accom 
pamed by peripheral eosinophilia (ab) John C Ham and 
WalterT Zimdahl Aug 290 

— pulmonary pathology as related to infant resusatation (ab) 
W Schwab etal July 128 

— transient pulmonary consobdation m mass radiographic 
surveys analysis of 102 cases (ab) Ju Sheng Tsai and 
Philip T Y Chiu July 129 

— transient pulmonary inmtrates (ab) Al Delord, July 129 
roentgenography 

— dia^nost^cfluoroscopyatachestclinic (ab) W H Tattersall 

— medical progress x ray diagnosis of pulmonary lesions 
(ab) Laurence L Robbins Dec 885 
tubercoiosiB See Tuberculosis Pulmonary 
tumors 

— adamantinoma of maxilla metastatic to lung (ab) Orville 
F Grimes and H Brodie Stephens Oct, 599 
— adenomatosis 3 cases (ab), George W Drymalski ct al, 
Aug 291 

— problem of solitary tumors (ab) Donald B Effler ct al 
Nov 764 

— silicosis simulating a unilateral pulmonary tumor pleuro- 
scopic appearance and diagnostic importance (ab), M 
Dclord and F Besson Sept 443 

LUTEMBACHER’S SYNDROME See Heart, abnormahties 
LYDAY VICTOR Z Sec ROUSE MILFORD 6 
LYMPH NODES 

— studies of pulmonary findings and antigen sensitivity among 
student nurses HI Pulmonary infiltrates and medi 
ostiual adenopatb> observed among student nurses at 
beginning of training (ab) Lydia B Fdwards ct al 
Nos 702 


cancer 

— radical ponhysterectomy (Werthcim) and radical pelvic 
Ivmphadenectomy, preliminary report of 75 operations 
(ab), Walter L Thomas etal ^pt 464 

tuberculosis 

— significance of calcareous glands in abdomen m relation to 
unnary tract (ab), James A- Ross, Aug , 299 
LYMPHATIC SYSTEM 

— roentgen demonstration of lymphatic system of uterus 
(ab) j Erbsidh. Dec 9<}0 

LYMPHOBLASTOMA. See Tumors lymphoblastoma 
LYMPHOGRANULOMA. See Hodgkin s Disease 
LYMPHOID TISSUE 
Sec also Nasopharynx 

— effects of X ray on lymphoid and hemopoietic tissues of albino 
tmce(ab),G Brccher, etal Oct 622 
LYNCH KKNN^ETH M , and CANNON, W M Asbestosis 
VI Analysis of forty necropsied cases (ab) Oct 598 
LYNCH, KENNETH M , Jr Alanagement of the injured kid 
ney preliminary report (ab) Aug , 300 
LYONS CHAMP See NfeSET, ROBERT T 
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MAAS, JEROME M Intestinal changes secondary to irradla 
tion of pelvic malignancies (ab), July 156 
McARTHUIL JANET W , RAWSON, RULON W , FLUHARTY, 
REX G , and MEANS, J H Unnary excretion of radio 
active iodine as an. aid m the diagnosis of hyperthyroidism 
(aM July, 154 

McCAFFERTT^ EMIT L See MICHEL MARSHALL 
McCLENAHAN, J E , and FISHER, BERNARD Idiopathic 
megaduodenum report of a case (ab) Nov 767 
McCLINTOCK, LESLIE See TWOMBLY, GRAY H 
McCONCHIE,J B See TANNER W A 
McCORKLE H J, LOW-BEER, B V A , BELL. H GLENN, 
and STONE, ROBERT S Clinical and laboratory stud 
les on the uptake of radioactive phosphorus by lesions of 
the breast (ab), July 154 

McCORT, JAMES J Intrathoracic goiter its incidence symi>- 
tomatology and roentgen diagnosis Aug , 227 
McCREARY, JAMES H EosmophiJic granuloma with simul 
taneous involvement of skin and bones (ab) Sept , 467 
MCDONALD, J H See KRETSCHMER, HERMAN L 
MacDONALD.R GORDON See SIMS CHAZaES F 
MACFARLANE, CATHARINE STURGIS, MARGARET C . 
and FETTERMAN, F^TH S Control of cancer of the 
uterus R^ort of a ten year experiment (ab) Oct. 617 
McGAVRAN, HARRY G Giant prostate without symptoms 
neuronbroma (ab) July 148 

McGRATH EDWARD J. and MAGNUSSEN, MARCUS J 
C) 5 ticdiseascofthelung(ab),Aug 290 
McGRAw, ARTHUR B Testosterone propionate in treat 
ment of recurrent cancer of the breast (ao) Aug , 303 
McGRAW, JOHN P , KREMEN, ARNOLD J , and RIGLER 
LED G Roentgen diagnosis of volvulus of the cecum 
(ay Oc^605 

McGUIRE JOHNSON See COURTER, SANFORD It 
McHARDY, GORDON, and BROWNE, DONOVAN C Amebic 
pleural effusion Case report (ab) Aug 292 
MACHELLA, THOMAS E , and LORBER, STANLEY H 
Gastrointestinal motility following vagotomy and the use 
of urecboline for the control of certam undesirable phe 
nomena (ab). Sept 450 

MacINTYRE, ROBERT S Sec HOLT, JOHN F 
McKEBVER, FRANCIS M See WILSON JOHN C 
McLETCHIE NOItMAN G B See BERESFORD, O D 
McRAE. DONALD L See JOHNSON, ARNOLD L 
MAFFUCCPS SYNDROME See Dyschondroplasia 
MAGENDANTZ HEINZ See ETTJNGER ALICE 
MAGNUSSEN, MARCUS J See McGRATH, EDWARD J 
MAORI, GIANO Hemp paeumoconiosis (ab) Oct 599 
MAHON, HUGH W See GROW. JOHN B 
MAIER, E Radium treatment of carcinoma of the tonsil 
(ab) Oct 615 

lAAISIN, J Role of radiation m the treatment of cancer of the 
breast (ab) Aug, 304 

MALENCHINI, M , ROCA, J , and BANZAS, T Radioloncal 
aspects of tJie normal esophagus m nursing infants (ab) 

MALOireV. WALTER H. S«e JACKSOW, CHEVALIER L 
MALTA FEVER. Sec Undulant Fever 

MANDEVILLE, F B Calcification In sympathoblastoma 
(neurobUstoma) Sept 403 
MANDIBLE See Jaws 

MANGONE, EDITH K. Cystoscopy and pyelography follow 
ing paravesical cxtraperitonc^ cesarean section (ab), 
Nov 770 

MANNES and TIXHON Air filled bulla secondary to a lung 
abscess (ab) Sept , 445 
MARBLE BONE& &e Osteosclerosis 
MARCUS, SAUL M See EDELSTEIN, JOSEPH M 
MARESH, MARION M Growth of the heart related to bodily 
growth during childhood and adolescence (ab) Sept. 
447 

MARINELLI L D See RAWSON RULON W 
MARKS, EDNA K. See JACOBSON, LEON O 
MARKS, EDWARD Sec EFFLER DONALD B „ 

MARKS JOSPEH H, and WITTENBORG MARTIN H 
Results of treatment of carcinoma of the ovary with data 
on the age incidence of this disease (ab) Oct 018 



Vol 63 


lNUL\ 


923 


MAROUARDT.O H . CASE, J T , CUMMINS, O M, Jr, and 
GROSSMAN, M 1 further clinical obscr\ation3 on the 
use of dibutoline a non oiitispasmodic drug (iib) July, 

1 10 

MARSH, H O SccROMBOLD CHARLES 
MARSHAK, RICHARD H , and HENKIN, WILLIAM Cholc 
ostocobc fistula Oct,55o 

MARTIN, CHARLES L., and MARTIN, JAMES A Tr^t 
meat of advanced cancer in\oI\ mg the car (ab), Nov , 772 
MARTIN. TAMES A Sec MARTIN. CHARLES L 
MARTIN, JOHN See DAVIS, LOYAL , , 

MASON, MICHAEL L Surgical treatment of irradiation in 
Junes (ab). Dee 000 

MASS surveys See Stomach cancer Tuberculosis Pul- 
monary, mass roentgenologic survc>a 
MASSON, P Blunt trauma to the thorax and tuberculosis of 
the lung (ab) July, 131 

MASTOID , , 

— roentgen diagnosis of otitis media and mastoidttia ia m 
fancy and early childhood (ab) Barton R, Young Nov 
7C0 

MATHfi, CHARIaES P Aneurysm of the renal artery re- 
port of five eases one treated by resection of aneurysmal 
sac without sacrificing the kidney (ab) Sept . 401 
MATHESON, N M , and KEELE, K D Radiological ai>- 
pearance of the papilla Valeri in pancreatic disease (ab) 
Dec. S97 

MAXILLA See Jaws 
MAXILLARY SINUS 

— knife blade tra\cr3ing maxillary antrum and remaining in 
nose suf years (ub) A J Vadala and Kenneth Somers, 
Aug 288 

MAYERSO^H S See NIESET, ROBERT T 
MAYO, JOHN Chonclroblastic osteogenic sarcoma of the 
humerus (ab) July, 146 

MA2ZEI, EGIDIO S See CASTEX, MARIANO R 
MEANS, J H See McARTHUR. JANET W 
MEDIASTINUM 
cysU 

— cervicomediostinal and mediastinal cystic hygromas (ab), 
Robert E Gross and Elliott S Hurwitt Oct 001 
—gastric cjst (ab) Adrian A EhJer and Susanna Atwell, 
Nov 705 

emphysema Set Emphysema 
lymph nodes See L> mph Nodes 
tumors 

—surgical removal of unsuspected mediastinal lymphoblas- 
tomas report of 4 cases and review of literature (ab), 
Byron H Evans and Cameron Haight Aug 291 
MEDLAR, E M Pathogenesis of minimal pulmonary tuber 
culosis Study of 1,225 necropsies in cases of sudden and 
unexpected death (ab) Nov 762 
MEGAESOPHAGUS See Esophagus 
MELANOMA. See Tumors melanoma 

MELICK, WILLIAM F , and VITT. ALVIN E Present status 
of aortography (abl July 147 

MBLLBYE, AKE H Scbfiller Christian s disease Two coses 
m adults (ab), Oct. 608 
MELORHEOSTOSIS See Osteosclerosis 

MENGERT, WILLIAM F Estimation of pelvic capacity 
(abLAug 208 
MENINGES 

— Sturge-KoUscher-Weber syndrome (ab) C Worstcr- 
Drought July 127 

— subarachnoid spaces of root sheaths in lumbar region (ab) 
K. Lmdblom Nov 770 
hemorrhage 

— cerebral arteriographi in subarachnoid hemorrhage (ab), 
I S. Wechsler and S W Gross July 135 
— spontaneous subarachnoid hemorrhage of aneurysmal or! 
gin factors infiuencing prognosis (ab), Wallace B 
Hamby July 126 
tuberculosis 

-—miliary and meningeal tuberculosis treated with strepto- 
mycin 100 cases (ab) Paul A. Bunn Aug 287 
tumors 

diagnosis of meningiomas of sphenoidal ridge 
Eugene P Pendergrass John W Hope and Charles R 
Perryman Nov 675 
meningioma. Sec Meninges, tumors 
MEIHSCECTOMY SeeHnee 
MENISCUS See Semilunar Cartilages 
MENVILLE, LEON J See GARCIA, MANUEL 
MERIC, A SceLEFEBVRE.J 

META3TASES See Cancer metastascs Tumors, adamanti- 
noma etc. 

METCALFE, JOHN W Importance of leprosy in orthopedic 
surgeiy (ab) Sept 467 

MBUNIER, FRANCIS See DELARUE, JACQUES 
MEYER, ALFRED C See DIXON CLATOEF 
MEYER, RALPH R. Method for measuring children s hearts 
Sept ,363 

MIALE, J B . MILLARD, A L , BENO, T J , and CUSTER 
G S Congemtal tricuspid atresia associated with inter- 
aunculor and interventricular septal defects (ab) Aug 
292 

MICHEL, MARSHALL L., and McCAFFERTY EMIT L 
Acute obstruction of the colon with special reference to 

factors of mortahty (ab) Nov 708 

MIUGUT See Intestines 
MILLARD A L See MIALE, J B 


MILLER, EARL R See SOLEY, MAYO H 
MILLER-ABBOTT TUBE 

— unusual complication of Miller Abbott intubation, case 
(ab), Joseph E Caruolo^Autr 203 
MILLES, GEORGE SceHARDT,LEOL 
MINCHEW, B H , nnd COLLINS, B E Radium irradiation 
of the nasopharynx for hypertrophy of lymphoid tissue 
(ob). Nov , 778 

MINES AND MINERS See Pneumoconiosis 
MIRA. JOSEPH! See O’BRIEN ROBERT M 
MITCHELL, EARL B See BLOCH, ROBERT G 
MITOSIS 

— comparative examinations about influence of x rays and 
chemical substances on mitosis (ab), K HobI Aug , 312 
MITRAL VALVE 

— familial mtcrauricular septal defect with mitral stenosis 
(Lutembacher s syndrome) (ab) Sanford R Courter, et 
al Nov ,700 

— movement of mitral ring in cases of pathologic changes in left 
ventricle especially within the posterior papillary muscles 
(ab)MIenDmgOdnvist, Aug 202 
M0LLER, P FLEMMiNG Roentgenologic picture of congeal 
tal syphilis, especially in infancy fab) Nov , 700 
MOLTEH HOWARD A See BRAV, ERNEST A 
MONROE, CLARENCE W Lymphatic spread of carcinoma 
of the breast (ab). Sept 464 
MONTEHO.RENi See VALDfiS DIAZ ROBERTO 
MOORE, GEORGE E , and SMITH, MARCUS / Intrnve- 
nous cholecystography mth tctmiodophthalic fiuorescein 
(ab),July 141 

See SMITH MARCUS J 

MOOI^, JAMES L Evaluation of the use of beta rays in 
ophthalmology (ab) Nov. 777 

MOORB, JULIAN A^, and MURfHY, JAl^iXES D Spontaneous 
rupture of the esophagus report of one case with re 
covery (ab) Sept 448 

MOORE, SHBRWOOD Sec SCOTT, WENDELL G 
morales, O , and HEIWINKEL, H A viscous, water soluble 
contrast preparation Preliminary report (ab) Aug 
303 

•——and SWEDBERG, JORGEN Cholecystography and the 
surgical findings (ab)^Dec ,896 

MORETON R D , STEVENSON, C A , and YATES, C W 
Fictitious polyps as seen in double-contrast studies of the 
colon Sept, 386 

MORGAN, KARL 2 Protection against radiation baxards 
and maximum allow able exposure values (ab) Aug 310 
MORGSNSTERN, PHILIP Pleural fibrin body simulating 
cardiac aneurysm report of a case (ab), Dec 880 
See STUDY ROBERT S 

MORSE, RUSSELL W See KINSELLA, THOMAS J 
MOSER, HERBERT New knowledge of intertrochanteric 
fractures their roentgen appearance and pathogenesis 
(ab), Oct ,611 

MOYER, JOHN H , and ACKERMAN, ALFRED J Hcredi 
taiy hemorrhagic telangiectases associated with pulmO' 
nary arteriovenous fistula in two members of a family 
(ab) Oct , 699 

MUCKLfe, CRAIG W See KIMBROUGH, ROBERT A 
MUCOCELE See Appeadix 
MUCOUS MEMBRANE 
cancer 

— pulmonary metastascs of pseudo-adenomatous basal cell 
carcinoma (mucous and salivary gland tumor) Isadorc 
Lampe and Herbert Zatxkin, Sept 370 
— therapy of common malignant tumors of skm and mucous 
membraae (ab) FayH Squire, Dec., 901 
MUELLER, PAUL F Acute hydramnios (ab), Nov 770 
MULLY.K. See FISCHER, F K 
MULHOLLAND, lOHN H See DOUBHET, HENRY 
MDLLIGANi^PETERB See ERVIN, CARL E 
MULVEY.BERTE See HANNAN, JOHN R 
SeeH^UGHES.C ROBERT 

MUHNELL, EQUINN W , and BRUNSCHWIG, ALEXANDER 
Five year end results of irradiation therapy of cancer 
of cervix uteri at the Memorial Hospital (ab), Aug 300 
MURPHY.JAMESD See MOORE, JULIANA 
MUSCLE 

— bone formation m sldn and muscle localized tissue malfor- 
mation or heterotopia (ab) Henry W Edmonds et ai. 
Oct 613 

mustard gas See Hodgkm s Disease 
MUTATION See Heredity 
MYCETOMA 

— pedis, David S Carroll July 81 

— Hodgkin a disease unusual case with spinal symptoms (ab) 
O D Beresford and Norman G B McLetchle July 162 ’ 
— radiation myelitis of cervical spinal cord (ab) Geofl'rey 
Boden,Aug 311 

MYELOGRAPHY Sec Spina] Canal Roentgenography 
MYELOMA See Tumors plasmocytoma 
MYELOSIS 

— bone sclerosis in leukemia and in non leukemic myelosis 
fab) Frank Windholz and Sidney B Foster Dec SOS 
MYELOTRAST See Spinal Canal Roentgenogmohv 
MYOCARDIUM See Heart Kmpny 

MYOMETRIUM See Uterus 
MYOSITIS OSSIFICANS 

—roMtgem therapy in traumatic myositis ossificans 
Ernst A. Pohle and Carol Tomlinson Aug 308 
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OSTEOARTHROPATHV 
— h> i>crtropIiic oslco irtlirop itli> 
ami Gcurgc Jn^piii July^lH 
— oiitcopatluc form of hninchinl cunctr (ub) 

Olcro und N L Caubarriirc t>cpt -111 
— pituitur> impliculiuiis In li> pcrtrupliic pulmonary ostco 
arlhropathv <ab) William illoum jul> 111 
OSTEOCHONDRITIS 
deformans juronilit 

—roentgen cxuniinatiuii of lilp In I egg Perthes disease 
1 rnc&t II licUmait and Robert S SilTcrt Oct ulS 
dissecans 

— of ankle ease (ub) Thor Nar\cslud Aiig 208 
OSTEOCHONDROMA Sec Tumors obtcocliondromu 
OSTEOGENESIS IMPERFECTA See Hones frag»lit> 
OSTEOMA See rumors, osteoma 
OSTEOMYELITIS 
See also Cruniura 

— acute hematogenous osteomyelitis cntl result study of nun 
surgical treatment >Mth pLiiicilhn and sulfonumidcs (ab), 
Robert M O Hrlcn and Joseph J Mira Sept loo 
— early diagnosis of acute septic osteomyelitis periostitis and 
arthntis and its importance in the treutinent (ab) big 
vard Jorup and b\cn R Kjcllbcrg Oct (lOS 
— septicemia complicated by osteomyelitis in the newborn 
^ ease fab) V'meentA Spinclb July 111 
OSTEOPETROSIS See Osteosclerosis 
OSTEOPOIKILOSIS bee Ostcosekrusts 
OSTEOSCLEROSIS 

— bone sekrosis In leukemia and non kukcmic myelosis 
(ab) Frank Wlndholz ami Sidney H Foster Dec 898 
— hereditary osteopetrosis of the rabbit \ ray hematologic 
and chemical observations fai)) Louise Pcurce Dec. 000 
— melorlicostosis (ab) H A Thomas Fuirbank bept -165 
— osteopetrosis (ah) Wilhum J Cassidy, etal July 1-13 
— osteopoikilosis (ab) II A Thomas Fatrbank Sept daa 
OSTRUl^ HERMAN W. and SERBER, WILLIAM Early 
roentgen recognition of lower lube tuberculosis July 42 
Tuberculosis of the stomach ami <Iuo<lcnum (ab) Aug 293 
OSWALD, NEVILLE, and PARKINSON, THOMAS Honey 
^ comb lungs (ab) Dee 888 
OTENASEK FRANK J Sec KING, ARTHUR B 
OTITIS MEDIA 

—roentgen diagnosis of otitis media and mastoiditis in infancy 
and early childhood (ab) Barton R Young Nov 700 
OVARY 
cancer 

— diagnosis and treatment of primary carcinoma with special 
reference to radiation therapy (ab) John H Freed and 
Eugene P Pendergrass Aug 300 
— results of treatment of carcinoma with data on age inci 
dence of this disease fab) Joseph H Marks and Martin 
H Wittenberg Oct 018 
tumors 

— dyschondroplosiu with hemangiomatosis (Maffucci s syn 
drome) and teratoid tumor of the ovary (ab) J F Kuzma 
and J M King July 144 

— ^nandroblastoma (ab) John C Hobbs Dec 904 
OVEkGAARD, KRISTIAN Polyps of the stomach and duo 
denum (ab) Oct , 604 
OWENS, WM I See HOLT, JOHN F 
OXYGEN 

— relief of symptoms following enccphaloCT^hy by combined 
premedication and use of oxygen (abj Carl J Komreich 
Oct 695 


P 


PAGE, MANLEY A See VANDEMARK, WALTER E 
PALEY, DAVID H See SUSSMAN, MARCY L 
PALEY, Y See JUSTIN-BESANpON, L 
PALIAto F SeeSANTY P 
PALMER, CARROLL E bee EDWARDS, LYDIA B 
PALMER WALTER L See KIRSNER JOSEPHS 

See RICKETTS WILLIAMS 

PANCREAS 

— correlation between the cholecystogram and secretin test 
for gallbladder function (ab) W J Scape ct al July 
141 


— radiologic appearance of papilla Vaten in pancreatic disease 
(ab) N M Alatheson and K D Keele Dec 897 
— recurrent acute pancreatitis observations on etiology and 
surgical treatment (ab) Henry Doubilet and John H. 
Mmholland Sept, 463 

— traumatic rupture of choledochus associated with an acute 
hemorrhagic pancreatitis and a bile peritonitis (ab) N 
Frederick Hicken and Vernon L Stevenson Nov 768 
PANTOP See Sp^al Canal Roentgenography 
PAPANICOLAOU, BASIL Photofluorographic survey of 33 971 
apparently nealthy persons in Greece (ab) July 131 
PAPE, and /BLLINEK, N The spleen as indicator of dU 
ferent biological roentgen effects (ab) Oct , 622 
PAPILLA OF VATER, See Vatcr s Ampulla 
PAPILLOMA See Tumors papilloma 
PARAGONIMIASIS 

— pulmonary paragommiasls (ab) Alvin J B Tillman and 
Harry S Phillips July 133 
PARALYSIS 

— Hodgkin 3 disease unusual case with spinal sy mptoms (ab) 
O D Beresford and Norman G B AIcLetchie July 162 


PARATHYROID 


lirimary diffuse parathyroid hyperplasia in an infant of 4 
months (ab) Robert N Philips Sept 440 
PARKER, ROBERT L Symposium on anomalies of the heart. 

Pulmonary stenosis tetralogy of Fallot (ab) Nov 765 
PARKER ROY T bee CARTER, BAYARD 

See THOMAS, WALTER L 

PARKINSON, THOMAS Sec OSWALD, NEVILLE 
PARNELL. JC)HN L Sec BURKE, HUGH E 
PARSON, VVTLLIAM See NIESET, ROBERT T 
PARTINGTON, PHILIP F , and SACHS, MAURICE D Rou- 
tine use of operative cholangiography (ab) Aug 295 
PATELLA CUBITI See Elbow 

PATT, HARVEY M , and SWIFT, MARGUERITE N In 
ffucnce of temperature on the response of frogs to x irradia 
tion (ub) Nov 780 

PAUL, LESTER W See FRANK, RALPH C 
PAVLOVSKY, ALEJANDRO J , and FERREIRA, J ALFREDO 
Spontaneous fistula between the biliary and digestive 
tracts Chronic pyloroduodenal occlusion by a biliary 
calculus (ab) Aim 295 

PAYNE, FRANKLIN L Treotment of uterine fibroids (ab) 
Nov. 777 

PEARCE, LOUISE Hereditary osteopetrosis of the rabbit 
ray hematologic and chemical observations (ab) 
Dec 900 

PEARSON, T ARTHUR See SHERMAN, ROBERT S 
PECK, DOROTHEA R., and WILSON, HUGH M Conven 
tional roentgenography in the diagnosis of cardiovascular 
anomalies Oct 479 

PEDIATRICS See Children Infants Newborn Radiology 
teaching 

PEEKE EDWINS See HARP VERNON C Jr 
PEIGHTAL, THOMAS C See SPEERT, HAROLD 
PELVIS 


measurement 

— estimation of pelvic capacity (ab) William F Mengert 
Aug 298 

—orthographic pelvimetry Paul C Hodges and Russell L 
Nicnols Aug 23S 

— role of X ray pelvimetry in obstetrics (ab) Paul C Hodges 
Dec 000 

tumors 

— intestinal changes secondary to irradiation of pelvic malig 
nancies (ab) Jerome M Maas July lo6 
PENDERGRASS, EUGENE P What to do for the cancer pa 
tient when he returns home The role of the radiologist 
(ab) Sept 466 
—See FREED JOHNH 
See HODES, PHILIP J 

HOPE, JOHN W , and PERRYMAN, CHARLES R 

Roentgen diagnosis of meningiomas of the sphenoidal 
ridge, Nov , 676 

KATTERJOHN, JAMES C and BUTCHART, JAMES B 

Some considerations in the treatment of hemangioma in 
infants and young children (ab) JuJy, 151 
PENFIELD WILDER, and WARD^ ARTHUR Calcifying 
epileptogenic lesions Hemangioma calcificans report of 
case(ab) Aug 288 
PENICILLIN Set Osteomyelitis 
PENIS 


cancer 

— treatment (ab) Bruno Bertiglla Aug 308 
— treatment at Norw^an Radium Hospital (ab) Rolf B 
Engelstad, Nov 776 

PENTA, ARTHUR Q Physical and roentgenologic findings m 
the early diagnosis of nonopaque foreign bodies in the 
bronchial tract (ab) Dec. 880 

Unusual pulmonary complications resulting from prolonged 
lodging of Donopaque foreign body in left mam stem 
bronchus (ab) July 128 
PEPTIC ULCER 

— benign ulcer of greater curvature of stomach (ab) G R 
Kennedy and Erwin Beck Sept 451 
— direct demonstration of perforated ulcers (ab) J Fnmann 
Dahl Aug 293 

— duodenal ulcer follow up study of 505 veterans discharged 
because of ulcer (ab) Allen E Hussar ^pt 461 
— gastro-intestmal motility following vagotomy and use of 
urechohue for control of certain undesirable phenomena 
(ab) Thomas E Alachella and Stanley H Lorber ^pt 
450 

— observations on excessive nocturnal gastric secretion m pa 
tients with duodenal ulcer (ab) Joseph B Kirsner et al 
Oct. 619 

— radiation therapy analysis of results (ab) William E Rick 
ettSj et al Nov 776 

— radiation therapy study of selected cases (ab) William E 
Ricketts etaJ Nov 777 

— vagotomy for peptic ulcer follow up study of 20 cases 
(ab) Robert C Lam Sept 450 

PERCEFULL S C , and BOSX, ROGER G Pericarditis 
(ab) Dec 890 

PEREIRAS, RAUl, and CASTELLANOS, AGUSTIN Retro- 
grade aortography its value in the diagnosis of coarcta 
tion of the aorta by means o! a new indirect ^ign Dec 869 

See VALDfiS dIAZ, ROBERTO 

PERIARTERITIS NODOSA 

— unusual ureterograms in case (ab) Russell S Fisher and 
Herbert H Howard Aug 300 
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PERICARDITIS 

— (ab) S C PercefuU and Roger B Bost Dec 890 
— value of angiocardiography in establishing diagnosis of peri- 
carditis with effusion (ab), Robert G Wdliams and 
Israel Sternberg Dec. 891 

pericardium Pericarditis Pneumopericardium 

PERINEPHRITIS 

— pcnnephritic abscess review of 22 cases (ab), Harry Berg- 
man and Samuel Simon, Nov 770 
PERIOSTITIS 

—early diapiosis of acute septic osteomyelitis periostitis and 
arthritis and its importance in the treatment (ab) Sig- 
vard Jorup and Sven R Kjellberg, Oct. 608 
PERITONEUM 

— lipogranuloma of the peritoneum 3 cases following the 
mtra abdominal use of liquid petrolatum (ab), William 
G Wlutaker Jr et al Sept 453 
— traumatic rupture of choledochus associated with an acute 
hemorrhagic pancreatitis and a bile pentomtis (ab) N 
Frederick Hicken and Vernon L Stevenson, Nov 768 
PERLMAN, AARON W See GORDON, EVERETT J 
PERLMAN. SAMUEL J See UHLMANN, ERICH M 
PEROTTl, FRANCO Radionecrosis of the mandible statisti- 
cal pathogenetic, and clinical considerations (ab) July 
166 

PERRYMAN, CHARLES R See PENDERGRASS, EUGENE 
P 

PERTHES* DISEASE See Osteochondritis deformans juvenibs 
PETERS, A GERARD See B ASSLER, ANTHONY 
PETROLEUM PRODUCTS 

— lipogranuloma of peritoneum 3 cases following lotra ab 
dominal use of liquid petrolatum (ab) WUliam G Whit- 
aker Jr etal Sept 453 

— penumoma in children following ingestion of petroleum 
products, C H Heacock Dec ,793 
PFEIFFER. RAYMOND L , and NICHOLL, RUSSELL J Der- 

mold and epidermoid tumors of the orbit (ab) Nov 701 

PHILIPS, ROBERT N Primary diffuse parathyroid hyper- 
plasia m an infant of four months (ab) Sept 440 
PHILLIPS, GILBERT See HUNTER JOHN 
PHILLIPS HARRY S See TILLMAN. ALVIN J B 
PHOSPHORUS See Radioactivity 
PHTHISIS See Tuberculosis Pulmonary 
PIAZZA, ALESSANDRO Lanunagraphy following thoraco 
plasty (ab) Nov 765 

PIGOCT ALBERT ^ FITCH, THOMAS S P , and WEIN- 
GROW, SAMUEL M Porencephaly in institutional 
epileptics (ab), Nov 760 . 

PILHEIT, FEDERICO R. See CAN6WIC0, ABEL N 
PINEAL GLAND 

-^tentonal pressure cone its significance and its diagnosis 
through dislocation of the calcified pineal body (ab) 
BengtLilja, July 126 
PITUITARY BODY 

— observations on the hypophyseal area in hypertension 
Thomas Ziskin Sept 406 

— pituitary implications in hypertrophic pulmonary osteo- 
arthropathy (ab) William Bloom July 143 
tumors 

— irradiation results in 50 cases (ab) H Dabney Kerr Aug , 
303 

— roentgen therapy for adenoma correlation of tumor dose 
with response in ^ cases Arnold L Bachman and William 
Hams ^pt 331 
PLACENTA 

— roentgen diagnosis of placenta praevia (ab) Herbert Deuel, 
July 147 

PLACKETT, R- L See GEMMELL, ARTHUR G 
PLASMOCYTOMA See Tumors plasmocytoma 
PLESIOTHERAPy See Roentgen Therapy 
PLEURA 

— amebic pleural effusion case vab) Gordon McHardy and 
Donovan C Browne Aug 292 

— pleural effusion simulating elevated diaphragm (ab) John 
J Cmcotti.etal Oct. 601 

— pleural fibrin body simulatmg cardiac aneurysm case (ab) 
Philip Morgenstern Dec., 889 
PNE0MOCEPHALUS 

— secondary to penetratmg wound of the bram (ab) Sidney 
W Gross July 124 

— traumatic pneumocephalus (ab) Herman A. Gross and 
George F Stocker Dec 884 
PNEUMOCONIOSIS 

— asbestosis analysis of 40 necropsied cases (ab) Kenneth 
M Lynch and W M Cannon Oct 698 
— egg shell calcifications m sUicosis Chaiies E Grayson 
and Helen Blumenfeld Aug 216 
from fuller s earth case with autopsy findings (ab) Hennk 
O Tonning Dec 889 

Arthur J Thomas, 

“—hemp pneumocomosis (ab) Glano ^lagn Oct. 699 
—sdtcosis (ab)^ Carl E Ervin et al July 132 

*dico^ ^ viewed by an internist (ab) W Bernard Yegge 
July 132 *** 

silicosis simulating a unilateral pulmonary tumor plcuro- 
s^pic appearance and diagnostic importance (ab) M 

PNEDMON^^^'^ 

acute pn^momtis due to nitrous fumes case (ab) L 
I Justin Besanpon etal Dec. 889 


— acute pneumomtis following inhalation of nitric aad fumes 
(ab) M Blanche etal Dec 889 
— atypical pneumoma m infancy (ab), Roberto Valdes Diaz et 
al Sept, 445 

— chronic non specific suppurative pneumonitis 10 

(ab), Richard D Kershner and W E Adams July, 132 
— correlation between the roentgenologic and pathologic find 
mgs in chronic pneumonitis of cholesterol type, Laurence 
L Robbins and Ronald C Sniffcn Aug , 187 
— delayed pneumonitis in beryllium worker case (ab) John 
N Agate Scpt.j443 

— in children following ingestion of petroleum products C H 
Heacock Dec 793 

— primary atypical pneumonia roentgenographic course 
complications recovery rate and end results (ab). Alvin 
C Wyman, July 132 

— rheumatic pneumonitis in childhood (ab) Harold B Levy 
etal Nov 703 

— roentgen findings in acute Fncdlinder s pneumonia Beoja 
mm Felson Lee S Rosenberg and Morton Hamburger 
Jr Oct 659 

— role of delayed gastric emptying time m the etiology of as 
piration pneumonia (ab) Harold F Chase Sept 446 
— some aspects of right upper lobe pneumonia m children 
(ab) A I Suchett-Kayc Sept. 446 
PNEUMONITIS See Pneumonia 
PNEUMOPERICARDIUM 

— spontaneous pneumopericardium case (ab) Vernon C 
Harp Jr and Edwin S Peeke Dec 891 

pneumopEmtoneum 

— radiographic pneumopeiitoneum in acute perforation of 
gastro-mtesUnal tract (ab) Stanley A. Komblum Nov 
766 

PNEUMOTHORAX 

— postmortem pneumothorax (ab) David SaJkm Dec 889 
— spontaneous mediastinal emphysema and pneumothorax 
(ab) Arthur J Draper July lo5 
— spontaneous pneumothorax study of 105 cases Louis A 
Rottenberg and Ross Golden, Aug 157 
POHLE, ERNST A., and TOMLINSON, CAROL Roentgen 
POISON^^^ in traumatic myositis ossificans (ab) Aug. 308 

— 'pylonc stenosis caused by ingestion of corrosive substances 
case (ab) Howard K. Gray and Chester L Holmes July 
1 38 

— roentgen signs of esophageal and gastric mjory from corro- 
sive poisons (ab) lvfinRod5 July 138 
POLGAR, FRANCIS Contrast enema m lateral recumbency 
aimed gas filling of the colon July 49 
POLLACK, ROBERT S See SALTZSTEIN. HARRY C 
POLONOVSKI, CL See JUSTIN-BESANOON, L 
POLONSKY, B Hcterotopic ossification m the anterior cruciate 
ligament of the knee joint Report of a case (ab) July 
246 

POLVOGT LEROY M See PROCTOR, DONALD F 
POLYARTHROSIS See Arthritis 
POLYPI See Tumors polypi 

PONSETT, IGNACIO Bone lesions m eosinophilic granuloma 
Hand Schfiller Christian disease and I^tterer Siwe dis> 
ease (ab) Sept 456 

Evolution and treatment of tuberculosis of the hip (ab) Aug 
297 

PONZIO, MARIO New technic and clinical results of plesio- 
ther^y (contact therapy) (ab) Oct 620 
POPP WALTER C (obit) Au^ 277 

POPPE. ERIK Radiation injuries produced by contact roentgen 
therapy (ab) Oct. 621 
PORENCEPHALY See Brain 

PORTA CARLO Radiotherapy of keloids (ab) Sept 466 
PORTER, BLANCHE See NffiSET, ROBERT T 
PORTO JO^O Pathogemc analysis of black cardiopathy 
(Ayerza s disease) (ab) Sept. 448 
POST, CHARLES F , and SHEAto, CHARLES, Jr A case of 
yaws in New York City (ab) Aug , 297 
POSTLETHWAIT, R. W , ^GERTY, R. F and TRENT, 

J C Endobronchial polypoid bamartoebondroma review 
of the Uteratnre and report of a case (ab) , Sept 442 
POTTER, BENJAMIN P , and GERBER, IS^ORE E Acute 
diffuse interstitial fibrous of the lung Report of case 
(ab), July 133 _ 

POTTERFIELD, THOMAS G, and GONZALEZ, JUAN 
Ollier s dyschondroplasia (ab) Nov , 769 . 

POTTS. WILLIS J , GIBSON, STANLEY, and ROTHWELL, 
ROBERT Double aortic arch report of two cases (ab) 
July. 130 

POWER MARSCHELLEH. Sec HAINES, SAMUEL F 

PRADER, A See ROSSI, E 

PREGNANCY 

roentgenography In. See Amniotic Fluid Pelvis measure- 
ment Placenta 
PRIODAX. See Gallbladder 
PRISONS AND PRISONERS 

— tuberculosis case finding survey in penal and correctional in 
stitutions in Ohio (abj, Mark W Garry Oct 598 
PRITCHARD J E See RAMSEY, G STUART ^ 

PROCTOR, DONALD F , POLVOGT, LEROY M , and CROWE, 
SAMUEL J Irradiation of lymphoid tissue m diseases of 

PROSTAI^^^ 

— giant prostate without symptoms neurofibroma (ab) 
Harry G AfcGavran July 148 
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PRUDBNTEi ANTONIO Complete llKutlon of the uhdomtnal 
aorta lor ancury>Di b> spinit method a ease controlled by 
uortOkranh\ (ab)» Occ 693 

PRYDE, ARTHUR W Multiple venous thromboais and vU- 
ccrul carciQomu Case report, bept , 113 
PSYCHOLOGY 

— ps>cboIoKicat factors hi atomic \>iirfirc James P Cooney, 
Julv, 1(H 
PUBERTY 

—etiological relations of precocious puberty Abrous dysplasia 
of bones and pigmentation of aliii (Albright s syndrome) 
(ub), Abraham O Wilcasky Oct 003 
PUBIC BONE 

— osteitis pubis (ab) ^lilton I Ko^enber^ and Samuel iV. 
Vest Oct 01 J 

PUGH, DAVID G Hoent),cnolubic manifestations of sclcro 
derma (ab) Nov , 771 
PURPURA 

— hemangiomn (capillary and ca\crnous) veith Ihrombopcmc 
purpura cose with obscr>ations at autopsy (ab) Henry 
k. Silver, ctol Oct. 019 
PYELOGRAPHY 

— ^>stoscopy and p>cJoi,rapby following paravesical extraperi 
toncal cesarean section (ab) nditli K Mangone Nov , 
770 

— improved pyclograpbic results in urctcro-intestinal anasto 
mosis (qd;, Moms bchnittmun, Aug 209 

— sudden death following Intravenous administration of * dlo 
drost (ab), Samuel blmon Aug 300 

— tomography as an adjunct to urography (ab) Preben T 
^Vndersen Aug 200 

— urulogic investigation of abdominal masses (ab) Wdliam J 
LnKcl bepL, 301 

— use of a histamine antagonist in intravenous pyelography 
(ab) Paul L GctxofT, July, 117 
PYLORUS 

— obstruction more accurately demonstrated by food barium 
mixture (ab) Vincent W ArcJicr and George Cooper Jr , 
Oct Q03 

— reliability of roentgen examination in hypertrophic pyloric 
stenosis in infants, Hans W Hcfkc, Dee. 789 

—stenosis caused by ingestion of corrosive substances 

(ab) Howard K (Dray and Chester L Holmes July 138 
PYOGRAMS See Brain 


Q FEVER ^ ^ 

—roentgen manifestations George Jacobson Ross B Den 
linger and Ruy A Carter Nov 739 
QUASTLER, H See ADAMS, G D 

QUINN, MARTIN L Insertion of the Smith Petersen pin (ab), 
Aug 298 


RADIATIONS 

See also Atomic Energy Radioactivity Radium Roent- 
gen Rays 
effects 

— biological effects of alpha radiation on frog tadpole pre 
linuuary note (ab) K Tonslcy etal Oct 623 
— foam cell plaques in Intima oi myometnal arteries 

sumptive sign of previous irradiation (ab) John F Shee- 
han Dee. 9(30 

— relation of radiosensitlviW and radiocurabdity to histology of 
tumor tissue (ab), A, Gldcksmann Oct . 622 
injurious effects See Atomic Energy Radioactivity Roent 
gen Rays injurious effects 

—failure of rutm to decrease mortality of acute ionizing radia 
tion illness m mice (ab) Eugene P Cronkite ct al Oct. 
623 

— hazards in industry (ab) Charles R Williams Aug , 310 
— intestinal changes secondary to irradiation of pelvic malig 
nancies (ab) Jerome M Maos July 156 
— isotopes and radiation hazards (ab) Frank Howarth, July 
166 

— protection against radiation hazards and maximum allow 
able exposure values (ab) Karl Z Morgan Aug, 310 
— surgical repair of irradiation defects (ab), David W Robin 
son Oct 622 

— surgical treatment of irradiation injuries (ab), Michael L 
Mason Dec. 906 

— tubercle Uke structures in late irradiation injuries of skin 
(ab), Lars Gunnar Larason, Dec 906 
RADioACTivrry 

Sec also Atomic Energy 

— biologic effect of inudlation by radioactive iodine (ab) 
Benrt N Sknnse Aug 309 

— clmical and laboratory studies on the uptake of radioactive 
phosphorus by lesions of the breast (ab) H J McCorkle 
et al July 

— determination of circulating red blood cell volume with 
radioactive phosphorus (ab) Robert T Nieset. et al Oct. 
621 

■ — dist^ution program for cyclotron produced Isotopes Sept. 

— dosimetric and protective considerations for radioactive 
iodine (ab) James J Nickson Aug 309 
— effect of total thyroidectomy on function of metastatic 
thyroid cancer (ab), Rulon W Rawson et al Sept. 
467 


— Graves disease, treatment with radioiodine (I^**) (ab) 
Mayo H Soley, et al, Nov 778 
—Isotopes and radiation hazards (ab), Frank Howarth July, 
165 

— isotopes for medicine (ab) Paul C Aebcrsold, Nov 778 
— method for determination of radiation dose produced by 
artificial radioactive substances In tissue (ab), T Wahl 
berg Oct , 620 

—methods of application of radioactive isotopes to anticancer 
research (ab) G Joyet, July 156 
— Oak Ridge Institute of Nuclear Studies, Nov , 752 
—preparation and measurement of isotopes and some of their 
medical aspects (ab) Sept. 407 
— radiation hygiene Hazards to physicians, patients nurses 
and others from use of radioactive i^topes (ab), W 
Edward Chamberlain et al Oct 621 
— radioactivity and urinary tract calculi (ab), David S Cristol 
ct al, Aug 309 

— radioisotopes their production and uses (ab) C E Eddy 
Oct, 020 

— some uses of the ortlGcial radioactive elements for investiga 
tion and treatment (ab) R Kaye Scott Oct 620 
study of histopathology and physiologic function of thjrroid 
radioactive iodine and radioautography 


Dobyns and Beatrice Lennon Aug 


tumors using 
(ab). Brown M 
309 

— tissue localization and excretion routes of radioactive di- 
bromestrone (ab) Gray H Twombly et al July 165 
— urinary excretion of radioactive iodine as an aid m the diag 
nosis of hyperthyroidism (ab), Janet W McArthur, et al. 


July 164 
— use of n 


/radioactive iodine m the diagnosis of th3Toid disease 
(ab) Sergei Feitelbcrg, et al July, 164 
— use of radimodine in treatment of exophthalmic goiter (ab) 
Samuel F Haines, etol Sept 407 
RADIOAUTOGRAPHY See Radioactivity 
RADIOLOGICAL SOCIETIES 

See also American Board of Radiology Radiological Society 
of North America 

Alabama Radiological Society, July 114 
Arizona Association of Pathologists and Radiologists, Aug 
270 

Cincinnati Radiological Society, Dec, 876 
Eastern Conference of Radiologists, Nov 752 
Filial del LltoraJ de la Sodedad Argentina de Radiologia, 
Sept 430 

Florida RadioIodcalSodety, Aug 276 
Greater Miami Radiological Sodety, Dec 876 
Kings County Radiological Sodety, Aug 276 
New York Roentgen Sodety, Aug 270 
Oregon Radiologjcal Sodety, Dec 876 
Pittsburgh Roentgen Sodety, Dec 876 
Radloloncal Sodety of New Jersey, Aug 276 
Rocky Mountain Radiological Society, July 114 
secretaries and meeting dates July 118 Aug 280, Sept, 
434 Oct, 589, Nov . 766 Dec 879 
Sociedad Brasllelra de Radloterapla, Nov 752 
Washinj^on State Radiological Society, Sept 430 
Wisconsin Radiological Sodety Nov 752 
RADIOLOGICAL SOCIETY OF NORTH AMERICA 
— Annual Meeting (ed) Edgar P McNamee Sept 420 
— ladies program 36th Annual Meeting Oct 686 
— refresher courses 36th Annual Meetmg Sept 
— scientihc program 36th Annual Meeting Oct 682 
RADIOLOGY^ 

— unpressioDS of developments in radiology abroad (by an 
Australian) (ob) R. Kaye Scott Aug , 308 
teaching 

— continuation course m pediatric roentgenology Sept. 430 
— instruction in radiology (ed) James B Haworth Dec., 876 
— new method for roentgen anatomical study of the skull I^wis 
E Ettcr Sept,, 394 

RADIOTHERAPY See Cancer Radium Roentgen Therapy 
under diseases and organs 
RADIUM 

See also Nasopharynx lymphoid tissue Radiations Ra 
don Uterus cancer etc 

— effective dosage levels and interstitial radium therapy (ab) 


Benjamin Jolles. Nov 776 
— intensity distribution of t 


. . f the 2 Gr teleradium umt of the King 
Gustav V s Jubilee Clinic in Lund (ab) Kurt Lid£n, July 
164 

” — investigations into differentiation and other morphological 
ch an ges in malignant tumors following therapeutic ir- 
radiation with X rays and radium (ab) S Ry Andersen, 
Oct 616 

Injurious effects See also Radiations^ injurious effects 

— radionecrosis of the mandible statistical pathogenetic and 
clinical considerations (ab) Franco Perotti July 156 

HA 1 Q 

— congenital bilateral complete absence of radius in identical 
twins (ab) Raphael B Goldenberg Sept 459 
RADON 

— evaluation of use of beta rays in ophthalmology (ab) Tomes 
I Moore, Nov , 777 
PAUL O See BIRKELO, CARL C 
RAMOS MEJIA, MANUEL M , and GALLASTEGUI, CARLOS 
A Localized rectosigmoidal ulcerative colitis (ab) 
Sept, 452 ' 

RAMSEY, G STUAR-^ LAWS, H WYATT, PRITCHARD, J 
ELLIOTT, HAROLD Post traumatic grajiuloma 
of the bony orbit simulating tumour (ab) Aug 288 
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RANEY. AIDAN A., and RANEY, RUPERT B Headache a 
common symptom of cervical disk lesions Report of cases 
(aM, July 127 

RANEY. RUPERT B See RANEY, AIDAN A 
RAPIDOGRAPH See Roentgen Rays apparatus 
RATHBUN, J C Hypophosphatasia a new developmental 
anomaly (ab) July 143 

RAWES, NOEE B Sec ^WORTH, JAMES B 
RAWSON. RUEON W . MARINELLI.L D , SKANSE.BENGT 
N , TRUNNELE, JACK, and FLUHARTY, REX G Ef 
feet of total thyroidectomy on the function of metastatic 
thyroid cancer (ab) Sept , 467 

See McARTHUR, JANET W 

RAYOPAKE See Fallopian Tubes roentgenography 
READ, CHARLES D Role of surgery in the treatment of car- 
cinoma of the cervix (ab) Nov 775 
READ, WIELUM A , and BUXTON, RUSSELL Gout simu- 
lating rheumatoid arthritis (ab) Sept 467 
RECTUM 

— localixed rectosigmoid ulcerative colitis (ab) Manuel M 
Ramos Mejia and Carlos A Gallastegui Sept 452 
— new method for roentgenologic study (ab) George Levene 
Dec 896 
cancer 

— cauda equma syndrome due to silent rectal caremoma 
Robert J Gross Aug 271 
tumors 

— polypoid lesions (ab) Robert A Scarborough and Russell R 
Kleim Nov ,767 

REESE, ALGERNON B See GUYTON JACKS 
REIDY.JOHNA. See KLEIN, ARMIN 
REILLY, WILLIAM A See LINDSAY, STUART 
REMER, JOHN (obit) Dec 878 

RENNAES, SELMER On double renal pelvis and ureteral cal- 
culus (ab) Dec 900 

On roentgenolomc picLire of pulmonary edema (ab) July 128 
RESCANU^RES, ANDRE Fifteen observations of aseptic osteo 
necrosis of the humeral supratrochlear septum (ab) Oct 

all 

RESPIRATORY TRACT See Bronchi Lungs Nasopharynx 
RESUSCITATION 

— pulmonary pathology as related to infant resuscitation (ab), 
W Schwab et al July 128 
RETICULOENDOTHELIAL SYSTEM 
— bone lesions m eosinophilic granuloma Hand SchhUer- 
ChnsUan disease and I^tterer Siwe disease (ab) Ignado 
Fonseti Sept 4o6 

RETICUXOSARCOMA 4 See Sarcoma reticulosarcoma 
RETINA 

— use of roentgen therapy for retinal diseases characterized by 
new formed blood vessels (Eales s disease retinitis prolif 
erans) prchminary report (ab) Jack S Guyton and 
Algernon B Reese Sept 466 

SEYES, ANGEL L, and NASaGAS, VICTOR T Diverticulum 
of duodenum Rei>ort of a case (ab) July 139 
REYNOLDS, LAWREN(5e LEUCU-m, T COOK, JAMES C , 
and CORRIGAN, KENNETH E Colloidal lead ortho 
phosphate associated with deep roentgen theiapy in bone 
metastases from cancer of the breast (ab) July 162 
RHEUMATIC FEVER 


— rheumatic pneumonitis in childhood (ab) Harold B Levy 
et al Nov 763 

RHEUMATISM See Arthritis 
RIBS 

— erosion of ribs in coarctation of aorta note on the history of 
a pathognomic sign (ab) William Dock July 137 
— Homer s syndrome due to an osteochondroma of the first 
rib (ab),J F Simpsom July, 140 
RICE FREDERICK A. See BEi^ENKOPF, WILLIAM G 
RICKETTS, WILLIAM E , KIRSNER, JOSEPH B .HUMPH- 
REYS ELEANOR M j and PALMER, WALTER L Ef 
feet of roentgen irradiation on the gastric mucosa (ab) 
Nov , 779 

—PALMER WALTER L , KIRSNER, JOSEPH B , and 
KAMANN, ANNA Radiation therapy In peptic ulcer 
analysis of results (ab) Nov 770 
Radiation therapy in peptic ulcer study of selected cases (ab) 
Nov 777 

RIDDELL, VICTOR Early diagnosis and treatment of carcinoma 
of the breast (ab), Sept 463 
diRIENZO, S Bronchial dynamism Aug 168 
iaESEN,D E See ADAMS, G D 

RIGGALL, E R. Bilateral Brodie s abscess Report of a case 
(ab) , July 144 

RIGLER, Leo G Roentgen examination of the stomach in 
symptomless persons (ab) Sept 449 
—See McG RAW, JOHN P 
—Sec SHAPIRO ROBERT 

RnVES, JOHANNES See OUVECRONA, HERBERT 
RINGWORM 

— of scalp m eastern region of Scotland 1946-47 (ab) J 
Kinnear and John Rogers Oct 619 
ROBBINS EDWARD and SILVERMAN, GERTRUDE Co 
existent bronchogenic carcinoma and active pulmonary 
tuberculosis (a^ , Dec 8^ 

ROBBINS, LAURENCE L Medical progress z ray diagnosis 
ofpulmonary lesions (ab) Dec 885 
—See K ALIL TOUFIC H 

■ ■ —and SNIFFEN RONALD C Correlation between the 
roentgenologic and pathologic findmg^i in chronic pneu- 
niomtis of the cholesterol type Aug 187 


ROBERTSON, D J See KINMONTH J B 
ROBILLARD, GREGORY L FUSARO, WILLIAM J, and 
GARCIA, CELSO R Failure of rotation or mid gut loop 


ROBlI^s!‘kAMUfe^LA SeeBRODNY. M LEOPOLD 
ROBINSON, C S See ADAMS, G D 
ROBINSON, DAVID W Surgical repair of irradiation defects 
(ab) Oct 022 

ROCA, J See MALENCHINI, M 

ROCHE, MAURICE B Bilateral fracture of the pars inter 
artlcularis of a lumbar neural arch (ab) Sept 4o9 
RODE, IVAN Roentgen signs of esophageal and gastric injury 
from corrosive poisons (ab) Juk , 138 
ROEMMICH, WM , V^BER, FRANClS J , HILL, FRANK J , 
and AMOS, LUCILLE Preliminary report on a commu 
nity-wide chest x ray survey at Minneapolis Minnesota 
(ab). Sept 444 
ROENTGEN RAYS 


See also Body Section Roentgenography Radiations 
Roentgen Therapy 

—-method for simultaneous exposure of large numbers of 
animals to single dose high intensity total body x ray 
radiation (ab), William H Chapman et al Oct 623 


apparatus 

—angiocardiography utilizing photoroentgen apparatus with a 
rapid film changer (ab) Harold L Temple et al Oct 
601 

—hand timer for spot film work Gerhart Schwarx Oct 
576 

— ^method for checking the centring of x my tubes (ab) A D 
O Connor and L F Lamerton Aug 303 
—rapid automatic senalixation of x ray exposures by the 
rapidoCTaph utilizing roll film nine and one-halt inches 
wide Wendell G Scott and Sherwood Moore Dec 846 
— rubber cassette with intensifying screens designed for roent 
gen examination of operatively exposed organs (ab) Olle 
Olssou July 150 

diagnosis See also under diseases and organs 
• — development of x ray diagnosis in orthopedic surgery (ab) 
Walter G Stuck Oct 606 

— symptoms masked or modified by chemotherapy increasing 
responsibility of roentgenologist (ab) Vincent W Archer 
et al Sept 462 

effects See also Roentgen Rays injurious effects 
— comparative examinations about the influence of x rays 
and chemical substances on mitosis (ab) K Hohl Aug 


—cytologic changes in thymic glands exposed in vivo to x rays 
(ab) Robert Schrek Aug 312 

— growth in tissue culture of analogous mouse mammary car- 
cinomas and their response to radiation (ab) AnnaGold- 
feder and Gladys Cameron Sept 468 
— incidence and ongin of androgenetic males in x rayed Hab- 
robracon eggs (ab). Anna R Whitmg Nov 7^ 

— increased tolerance of mice to a lethal dose of x ray radiation 
as a result of previous sublethal exposures (ab) Eugene 
P Ch’onkite et al Oct , 623 

— influence of temperature on response of frogs to x irradiation 
(ab) Harvey M Patt and Marguerite N Swift Nov 
780 

— investigations into differentiation and other morphological 
changes in malignant tumors followmg therapeutic ir 
radiation with x rays and radium (ab) S Ry Andersen 
Oct 616 

— of irradiation of gastric mucosa (ab) William E Ricketts 
et al Nov 779 

— of nitrogen mustard and x irradiation on blood coagulation 
(ab) Leon O Jacobson ctal Nov 779 
— of radiotherapy on normal lung (ab) Ren6 Huguenin et al 
Dec. 905 

— on lymphoid and hemopoietic tissues of albino mice (ab) G 
Brecher et al Oct 622 

— response of tissue to total body irradiation (ab) John L 
Tullis Sept , 468 

— resuscitation of heat inactivated seeds with x radiation 
(ab) Richard S Caldecott and Luther Smith Sept 468 
— spleen as indicator of different biological effects (ab) R Pape 
and N Jellinek, Oct 622 

films &e Roentgen Rays apparatus Roentgenograms 
fluoroscopy ^e also Lun^s roentgenography 
— survey of scattered radiation from fluoroscopic uniti la 15 
institutions Russell F Cowing and Charles K SpalJing 
Oct 569 

injurious effects See also Radiations injurious effects 
— comphcations following irradiation of thyroid gland (abj R 
M Lukens Aug 310 

— complications of deep x ray therapy of carcinoma of lung 
(ab), Victor C Jacobsen July 166 
— failure of fohe acid to alter the clmical course and hemato- 
logic picture of fatal single total body Irradiation in swine 
(ab) Eugene P Cronkite, et al Oct 623 
— hazards of X ray (ab), Aug 3l0 

— influence of age on susceptibility of mice to the development 
of lymphoid tumors after irradiation (ab) Henry S Kap- 
lan July 150 

—injuries produced by contact therapy (ab) , Enk Poppe Oct , 
020 , , , . 

— laryngeal chondronecrosis following roentgen therapy (ao;, 
William A. Goodrich and Maurice Lcnr July l5o 
— mort^ity of medic^ specialists, 1938-1942 (ab) Louis 1 
Dublm and Mortimer Spiegclman Aug 310 
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ROENTGEN R\Yb, injurioui ctfccti— i ml 
— uc>,4ti\c effect of folic acnl on (rraiHudun lctikopcni4 in the 
cat (ab), \V ilium s Vibiiiu ami John S I iwrcncc \ov , 
7J>0 

— peculiar lute tcaclion fii r iJIoIokIc illy trcatcil ca jcs of cancir 
of li>i>oj)har>nK preliminary oliscr\ atioiis (ab)» SffKc 
Wclin \u(; 311 

— proIuHKCd acliIorh>ilrta follovvIiiK illa^iio tic K u*tro intestinal 
roentgen sluUica C4sc{ulj),\i C Lindert amt \ficliacl 
F Kostalka Non 771) 

— rudlalioQ m>cliti<t of ccr\ical spinal cord (ib) CcolTrcy 
liotlcn ViiK 111 

— rciM>rl from MorcHc SuNsiMin Department St Hartliolomcw a 
Hospital Iroiidon Clinical reactions and Injtitiej tti 
supervoUage thcrup> (ab) Arthur Jones, Oct ill 1 
study of plcuropulmonar> mudilic itions acct>mpan>iuit 
radiation thcrap> of breast cancer fub) K 'sarasin ct nl, 
, Vug 3U 
physics 

problems of deep thcripN (ab), Georg buchs Oct 
stereoscopy 
R^riTCjEN 

See also Cancer, radiotlicrip> under organs and regions 
— cincradiolhcrapy (ub) J julcl, Oct GJU 
— clinical usefulness and limitations of supcrNoltage lhcrap> 
bimcon T Cuntril and 1 ranz Uuschke bept ,115 
— contact therapy (all) George C Andrews^ Jul> loO 
— neve icchnic untl clinical results of plcsiothcrapi (contact 
tlicrupj ) (ab) \Iario Punzio Oct OJO 
— palli itiNc thcrap> (cd) Harold W Jncox Non 750 
■ — rciwrt from Mozcllc bassoon Department bt Uartliolo 
rac\N s ilusintal I^indon The railhun volt x ra> plant 
Its development ami application G b Innea Clinical 
reactions and injuries in supervoUage therapy Arthur 
Jones Million volt X ray thcropy I G Williams Mil 
lion volt X ruy research at St Uartholomcw a Hospital 
N is rinzl (ab),Oct Oil 

mgh-voltage See Roentgen Rays injurious effects Roentgen 

ROEN^S^’N&’as 

—depth perception m \ icw mg roentgenograms (ab) M Hopf 
Aug 303 

— illustrated roentgenograms— a pedagogic aid (ab) Louis S 
Boer Aug 303 




-- CHARLES, ANDERSON, H O , and MARSH H 
O Report on lie eases of intervertebral discs (ab) Oct 
010 

ROSENBERG, LEES See FELSON BENJAMIN 
ROSENBERG, MILTON L , and VEST, SAMUEL A. Osteitis 


See UHLMANN ERICH M 


T,„„„j;ul)ls (ab) Oct oi; 

ROSENBLUM, PHILIP OCC UnA^AUm^A, £•AWA^^AA A»A 
ROSENSTEIN, JOSEPH See HOWES, WILLIAM E 
ROSNER, SAMlTEL Neurosurgical lesions diagnosed as mul 
tiple sclerosis (ab) July 140 

ROSS, JAMES A Significance of calcareous tuberculous glands 
in the abdomen in relation to the urinary tract (ab) Aug 
290 

Unusual variant of duplication of the ureter (ab) Aug 300 
ROSSI, E and PRADER A Angiocardiography in congenital 
heart d efec ts (ab) Oct 6()2 
ROTATION THERAPY See Esophagus cancer 
ROTH, RUSSELL B Urethrograms and cystograms in the 
diag nosis of lower urinary tract disease (ab) Oct 614 
ROTHFI&D, R, D See TRIPP, JEFFERY R. 

ROTHSTEIN, EMIL Pulmonary tuberculosis involving the 
lowe r lobes (ab) Dec. 880 
ROTHWELI^ ROBERT See POTTS. WILUS J 
ROTTENBERG, LOUIS A., and GOLDEN, ROSS ^onUneous 
pneumothorax a study of 105 cases, Aug 16/ 

ROUSE, MILFORD O , and LYDAY, VICTORl Cholecystop- 
athles from anomalies of the gallbladder and its duct3 
(ay , Dec, 896 

ROUX-BERGER, J L , and ENNUYER A Cordnoma of the 
anal canal Statistics of the Pondation Curie Paris (ab) 
Nov, 776 

RUCKENSTEINER, B Roentgenologic differential diagnosis 
of tumors of the small and large intestine (ab) Oct 
605 

RUSSO EDWARD A Sec ETTINGER ALICE 
RUTIN 

— failure of rutin to decrease mortality of acute ionizing rodJa 
tion illness in mice (ab) Eugene P Cronlate et al Oct 
623 


SACHS, ERNEST See TRUP^ MASON 
SACHS, JOSEPH, and DEGENSHEIN GEORGE Patella 
cubiti a new method of treatment for its avulsion (ab) 
Oct 612 

SACHS, MAURICE D Sec PARTINGTON PHILIP P 
SACRUM 

— spina bifida occulta and nuIHparous prolapse (with notes on 
incidence of certain abnormalities of sacrum) (ab) Arthur 
G Ciemmell et a! Aug 299 

SADER, E A pathologically displaced upper femoral cpiphysix 
as a foreign body in the urinary bladder (ab) Aug 301 
SAITO, MARGARET T See SMITH, CHARLES E 


SAL£n, E F , and WIKLUND, TH Angiocardiography m co- 
arctation of the aorta (ab) Oct 002 
SALIVARY GLANDS 
cancer 

— piilraonury mclastoscs of pseudo adenomatous basal cell 
curcinomu (mucous and salivary gland tumor), Isodore 
1 umpc and Herbert Zatzkio Sept. 379 
SALKIN, DAVID Postmortem pneumothorax (ab) Dee 889 
SALPINGITIS See Eustachian Tube 

SALTZSTEIN, HARRY C , and POLLACK, ROBERT S 
Localization and treatment of papillomas of the breast 
(ab) Oct 507 

SALZMAN FERDINAND A See SMEDAL, MAGNUS I 
SAMUEL, ERIC SccBEEMER.A M 
See KATZ, S M 

SANDOCK, LOUIS F See BLOCH, ROBERT G 
SANTE, L K Anatomy and physiology of the lesser circulation 
us indicated by its behavior in health and disease (ab) 
Dee 800 

SANT)^ P , PALIARD, F , b 6RARD, M . GALY, P , and 
DUM^AREST, j Basal broncho-esophageal fistulae with 
pulmonary abscess (ab), July, 133 
SARASIN, R , VOLUTER, G , and GARCIA-CALDERON, J 
Contributions to the study of pleuropulmonary modifica 
tions accompanying radiation therapy of breast cancer 
(ab) Aug 311 
SARCOIDOSIS 

— Besnier Boeclc Schaumann disease with typical osseous 
lesions diabetes insipidus, and widely disseminated tuber 
cuiosls showing a remarkable response to streptomycin 
(ab) C Gernez Rieux et al July 134 
— Doeck s sarcoid observations on 7 patients 1 autopsy 
(ab) Gaylords Bates and John M Walsh July 134 
— osseous lesions of sarcoidosis John r Holt and Wm I Owens 
July 11 

—pulmonary vascular obstruction due to sarcoid (ab) William 
Harbin Jr and Edward Bosworth Aug 291 
SARCOMA 

See also Bones tumors Stomach tumors, etc. 

Ewing 8 See Tumors Ewjng s 
osteochondrosarcoma 

— chondroblostic osteogenic sarcoma of humerus (ab) John 
Mayo July 146 
reticuJosarcoma 

— reticulum-cell sarcoma (ab) V R Khanolkar Oct 608 
SARROUY, R. The laterov ertebral band its significance (ab)^ 
Oct 600 ^ 

SAUVAGE, RENfi SeeDELAETTE JACQUES 
SAVITSKY, ELLAS, and SPINELLI, VINCENT A. Agenesis of 
corpus callosum m infancy dlnical and roentgenological 
aspects (ab) July 127 

SCAL, J COLEMAN Prevention of deafness by the elimination 
of hypertrophied lymphoid tissue in the nasopharynx by 
radium therapy (ab) Nov 777 
SCALP See Aneurysm cirsoid Ringworm 
SCANNELL, J GOMON See BOYDKN, EDWARD A 
SCAPHOID BONE, TARSAL 

— accessory tarsal scaphoid (ab) Isadore Zadek and Aaron M 
Gold Sept 460 
SCAPULA 

— unusual anomaly of inferior portion (ab) F Y Khoo and 
C L Kuo, S^t,469 

SCARBOROUGH, ROBERT A., and KLEIN, RUSSELL R. 
Polypoid lesions of the colon and rectum (ab) Nov 
767 

SCARS 

— keloids and hypertrophic scars (ab) Harold M Trusler and 
Thomas B Bauer Sept 465 

SCHALL, LeROY A. Malignant tumors of the nose and nasal 
accessory sinuses (ab), July, 151 

SCHEFFEY, LEWIS C and LANG WARREN R. The desu- 
able management of fundal carcinoma (ab) Nov 774 
SCHEUERMANN S DISEASE See Spine 
SCHINZ, H , UEHLINGER, E , and BOTSZTEJN, CH 
Roentgen appearance oi the hormonal bone disease (ab) 

Sept , 464 

SCHLAITOER. HENRIETTE See SCHLANGER, PABLO M 
SCHLANGER PABLO M , and SCHLANGER, ^NRIETTE 
Hydatid disease and its roentgen picture (ab) Aug 
302 

SCHLEZINGBR, N S and TEPLICK, J GEORGE Diagnosis 
of suprasellar tumors by pneumoencephalography (ab) 

July 128 

SCHNTTTMAN, MORRIS Improved pyclographic results id 
uretero-mtestmal anastomosis (ab) Aug 299 
SCHOME^A See BASS, H E 

SCHREK, ROBERT Cytologic changes in thymic glands ex 
pos^ in vivo to X rays (ab) Aug 312 
SCHtJLLER-CHRISTIAN DISEASE 
— bone lesions in eosinophilic granuloma Hand-Schflller 
Christian disease and Letterer Siwe disease (ab) Ignaao 
PoDseti Sept 466 

— two cases in adults (ab) Ake H Mclibyc, Oct 608 
SCHWAB, W , EASTMAN, H D , and ETSTEN, B Pulmo- 
nary pathology as related to infant resuscitation (ab) 

GERHART S Hand timer for spot film work 
Oct 575 

SCLERODERMA 

— roentgenologic manifestations (ab) David G Pugh Nov 
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(ab), 


SCLEROSIS 

See also Artenosclerosis Osteosclerosis 
—neurosurgical lesions diagnosed as multiple sclerosis 
Samuel Rosner July, 149 
SCOTT, D W.Tr See SMOOT, J L 

SCOTT, R KAYE Impressions of developments in radiology 
abroad (ab) , Au^ 308 

Some uses of the artificial radioactive elements for investiga- 
tion and treatment (ab) Oct, 620 
SCOTT, WENDELL G , and MOORE, SHERWOOD Rapid 
automatic seriahration of x ray exposures by the rapido- 
graph utilixmg roll film nme and one-half inches wide, 
Dec ,846 

See CAksON, MERL J 

SECRETIN TEST See Pancreas 

SEGAL, HARRY L , FRIEDMAN, HAROLD A , and WATSON, 
JAMES S , Jr Problems in the diagnos^ and treatment 
of the non calculous gall bladder (ab) , Sept , 454 
SELLA TURCICA 

— roentgenologic observations concermng erosion of the sella 
turcica John D Camp Nov 666 
tumors 

— diagnosis of suprasellar tumors by pneumoencephalography 
(ab) N S Schl ezlnger and J George Teplick, July, 12o 
SELZER, ARTHUR, CARNES, WmUM H NOBLE, 
CHARLES A . Jr , HIGGINS, WILLIAM H . Jr , and 
HOLMES, ROBERT O Syndrome of pulmonary steno- 
sis with patent foramen ovale (ab) Dec 891 
SEMILUNAR CARTILAGES 


-pneumoarthrography of traumatic lesions of meniscus (ab) 
Telmo Correa and Jos4 r 


SIMPSON, J F Homer’s syndrome due to an osteochondroma 
of the first nb (ab) July 146 

SIMRIL, WAYNE A , and TROTTER, MILDRED An acces- 
sory bone and other bilateral skeletal anomalies of the 
elbow, July 97 

SIMS, CHARLES P , KIRSCH, NEVILLE, and MacDONALD, 
R GORDON Hemangiopericytoma (ab) July, 151 

SINUSES, PARANASAL 

See also Frontal Sinus, Maxillary Sinus 
— examination of accessory sinuses by filling with contrast 
medium (ab) K Graf Oct 597 
— overshot axial projection its value in the roentgen ex 
amination of accessory sinuses (ab) Sdlve Welin Dec 
884 

— treatment of chronic sinusitis m children (ab) Vernon dc 
Boissiere Dec 905 
tumors 

— fibro-osteomas roentgenologically simulating malignant 
neoplasms (ab) S6he Welin, Nov , 760 
—malignant tumors of the nose and nasal accessory sinuses 


(ab), LeRoy A. Schall, July 161 
E, CLYDE R See CHAPMAN, WILLIAM H 


• Botelheiro Sept 460 
SENGPIEL, GENE W Compatibility of castor oil and priodaz 
m concurrent exannnaUon of the colon and gallbladder, 
July, 76 
SEPTICEMIA 

— complicated by osteomyelitis in the newborn case (ab) 
Vmcent A. Spmelli July 144 
SEPTUM 

pellucldUHLi Sec Brain 
supratrochlear See Elbow 
SERBER, WILLIAM See OSTRUM, HERMAN W 
SESAMOID BONE See Thumb 

SHACKELFORD, RICHARD T , and BROWN, WEBSTER H 
Restricted jaw motion due to osteochondroma of the 
coronold process (ab) Dec , 898 

SHAPIRO, MORSE j Diagnosis of congemtal heart disease by 
ordinary methods Oct ,469 

SHAPIRO, ROBERT, and RIGLER, LEO G Pulmonary em- 
bolism without infarction (ab). Sept 445 
SHARMAN, ALBERT New conti^t medium (rayopake) for 
hysterosalpmgography (ab), Nov , 770 
SHATZ, BURTON A SeeBERGMANN MARTIN 
SHEARD, CHARLES, Jr See POST CHARLES F 
SHECTE^ NATHAN See GORDON, EVERETT J 
SHEDROW.A. SeeBEEMER.A M 

SHEEHAN, JOHN F Foam cell plaques m intima of myo- 
metrial arteries Presumptive sign of previous irradiation 
(aW Dec 906 

SHEPARD, DUNCAN Management of residual common duct 
stones (ab), July, 142 

SHEPHERD, W H T SeeTUTTON,G K. 

SHERMAN, MARY S Estrogens and bone formation In the 
human female (ab) Sept., 454 

SHERMAN, ROBERT S , and PEARSON, T ARTHUR Roent 
genographic appearance of renal cancer metastasis in bone 


genographic appears 
(ab) July, 145 

S TTIMkin , MICHAEL B Intracranial metastases of primary 
pulmonary caremoma a diagnostic difficulty (ab), Aug 
291 

■ '"'and BIERMAN, HOWARD R. Experimental chemo- 
therapy of neoplastic diseases Oct 518 
SHIPLEY E RODERICK. See WARD, GRANT E 
SHOULDER 

— axial projection (ab) Folke Knutsson Aug 297 
— fracture subluxations (ab) T J Fairbank Sept 459 
— posterior dislocation (ab) C K Wamck, Oct,, 611 
SHUMACKER, HARRIS B , Jr , WHITE, BEVERLY H., and 
WREN, EARLE L Studies in experimental frostbite. 
11 Arteriograms (ab) , July, 149 
SIFFERT, ROBERT S See BETTMAN, ERNEST H 
SIGMOID 

See also Fistula Intestines volvulus 
— localized rectosigmoidal ulcerative colitis (ab) Manuel M 
Ramos ^lejia and Carlos A, Gallastegui Sept 452 
— megasigmoid clinical and surgical considerations in 36 
cases (ab) Abel N Caa6nico and Fcdenco R, Piiheu, 
Sept , 453 

SILICOSIS See Pneumoconiosis 

SILVER. HENRY K., AGGELER, PAUL M , and CRANE, 
JACKSON T Hemangioma (capillary and cavernous) 
with thrombopemc purpura. Report of a case with ob 
servations at autopsy (ab) Oct , 619 
SILVERMAN, FREDERIC N . and CAFFEY, JOHN Congeni- 
tal obstruction of the alimentary tract in infants and chil- 
dren errors of rotation of the midgut, Dec , 781 
SILVERMAN, GERTRUDE See ROBBINS, EDWARD 
SIMARD, RAYMOND, and FORTIER, GEORGES Hystcro- 
salpmgogTaphy (ab) Aug 298 

SIMON SAMuEL Sudden death following intravenous ad- 
ministration of diodrast (ab) Aug 300 
See BERGMAN, HARRY 


SIPE, 

See CRONKITE, EUGENE P 

SKAGGS, L S Depth dose of electrons from the betatron 
Dec, 868 

See ADAMS, G D 

SKA HEN, RICHARD See LINDSAY, STUART 
SKANSE, BENGT N Biologic effect of irradiation by radio- 
active iodine Cab) Aug 309 

See RAWSON, RULON W 

SKIN 

— bone formation in sLm and muscle localized tissue mal- 
formation or heterotopia (ab) Henry W Edmonds et 
al,Oct. 613 

— conUct roentgen therapy (ab) George C Andrews July, 150 
• — eosinophilic granulom^ with simultaneous involvement of 
sldn and bones (ab). James H McCreary Sept 457 
— etiological relations ot precocious puberty fibrous dysplasia 
of bones and pigmentation of skin (Albright s syndrome) 
(ab) Abraham O WUensky Oct 608 
— grenz ray (supersoft roentgen ray) therapy of cutaneous 
diseases (ab) Seymour L Hanfijng Sept 466 
— tubercle like structures in late irradiation injuries of skm 
(ab),Lar3 GunnarLorsson Dec 905 
cancer 

— (ab) Galen M Tice and Charles M White July 151 
—therapy of common malignant tumors of skin and mucous 
membrane (ab), Fay H Squire Dec , 901 
tumors 

— malignant melanoma clinical and pathological analysis of 
76 cases (ab) Lauren V Ackerman Tulv 161 
SKINNER, EDWARD F See CARR, DUANE 
SKULL See Cranium 

SLATTERY, ROBERT V See BEADENKOPF, WILLIAM G 
SLOBODY, LAWRENCE B See LAPIDUS, PAUL W 
SMEDAL, MAGNUS L, and SALZMAN, FERDINAND A. 

Treatment of metastatic bone tumors (ab) Aug 307 
See SWANK, ROY L 

SMITH CHARLES E , BEARD, RODNEY R., and SAITO, 
MARGARET T Pathogenesis of coccidioidomycosis 
with special reference to pulmonary cavitation (ab). Sept 
444 

SMITH, LUTHER See CALDECOTT, RICHARD S 
SMITH, MARCUS J , and MOORE, GEORGE E Sodium 
tetraiodopbthalicfluorescein for mtravenous cholecystog 
raphy, Oct, 662 
Sec MOORE, GEORGE E 

SMITH, R GLENN, and CAMPBELL, DARRELL A Some 
technical considerations m the arteriographic examina 
tjon of the lower extremity (ab) Sept , 460 
SMITH-PETERSEN PIN See Femur 

SMOOT, J L , and SCOTT, D W , Jr Benign nonspecific 
neoplasms of the gastro-mtestinal tract (ab) Dec 805 
SNAP^ W J , FRIEDMAN. M H P . and SWENSON, P C 
CorrelaUon between the cholecj^togram and the secretin 
test for gall bladder function (ab) , July, 141 
SNIFFEN, RONALD C See ROBBINGS, LAl^NCE L 
SODIUM AMYTAL See Narcosis 

SODIUM TETRAIODOPHTHALICFLUORESCEIN See Gall 
bladder 

SOICHOT.R. Sec BLANCHE, M 

SOKOLOFF, MARTIN J See BOUCOT, KATHARINE R. 
SOLEY, MAYO H, MILLER, EARL R., and FOREMAN. 
NADINE Graves disease treatment with radioiodmc 
(I«y (^, Nov ,778 

SOLOFF, LOUIo A. Congemtal aortic atresia Report of first 
case with left axis deviation of the electrocardiogfram 


(ab), Dec ^92 

SOLOVAY, JULIUS Spontaneous hemopneumothorax 


ctio- 


logi^ considerations and case report, Aug 256 
SOMERS, BCENNETH SeeVADALA.A J 
SOUDERS, CARLTON R , and KINGSLEY, J W , Jr Bron 
chial adenoma (ab) , Sept , 441 
SPALDING, CHARLES K. See COWING, RUSSELL F 
SPEAR G SecTANSLEY.K. 

SPEERT, HAROLD, and PEIGHTAL, THOMAS C An evaJu 
ation of adjunctive radiotherapy in the surgical treatment 
of endomctnal carcinoma (ab), Aug 306 
SPHENOID BONE 

— roentgen diagnosis of meningiomas of sphenoidal 

Eugene P Pendergrass John W Hope, and Charles R 
Perryman Nov , 676 


Vol oj 


Indcx 


931 


SPIEGELMAN, MORTIMKH Vc DUBLIN, LOUIS I 
SPINA BIFIDA 

-'>pnu hifidu occult i Atul luiUiparoui prolup'^c (with uotc^ on 
incidence uf cert dii abiiunimlitics nf ‘vAUum) (ub), iVrthur 
C C cmmcll cl nl \iii d'lu 

SPINAL CANAL ROENTOENOGRAPIIY 

Sec iUM>bp{nc Intcrvcrtciiral 

~-^ubu)rptioii of invclolra&t (ubnxlit) from the 'iplnat cunal 
(ab), llankon t)dcrajr(l N<»v 7in 
— m>cloKri«pliic studies with puntopufptc bib) Pranclii P 
C-irnKaii, S pt TiS 

—ui>cloKfuphv b\ resorbable coiitnist iub-ilunccH ( i!») J Th 
\un ilcr Wcril, Nov 7tU 

— \ciious iniruMiAatioii duriiiK tii>cbi>,raph> Tom M I tiilcn 
iu\c bept , 110 
SPINAL CORD 

—arterial uuomulics of spinal cord (ub), Joscpli A 1 p&tciii ct 
ol. Dec , t>93 

— catiua equina s>ndroiue due to tkilcnt rectal carcinoma 
Robert ^ Crust Anp -'I 

— ncurosurKical IcMoua tliaktiOHcd aj multiple sclcroals (ub) 
bamucl Robiicr July 1 iu 
compretsioa Sec Spine InlcrNcrtebral disk) 

Inflammation bccM>cliti» 
tumors 

— tumors John R Hannan C Robert IIukIics and Bert L 
Muivcy \o\ 711 

— sancositfcs of hpinul cord veins case (arteriovenous angl 
oma) (ab) b M kuta und h ric Samuel Jul> HU 
— vascular tumors of brain utul spinal cord and their treat 
meat (ab) Mason Trupp and Lmest Sachs July 124 
SPINE 

— bilnltral fracture of pars intcrarticularls of lumbar neural 
arch (ub) Maurice D Roebe Sept. 4 j 9 
— breech presentation with hypcrextcusioii of the neck and 
intrauterine dislocation of cervical vertebrae (ab) J 
Champneys Taylor jul> 147 

— extradural cysts (ab) J C du Tolt and M 11 Fafosingcr 
Oct 009 

— laterovcrtebral baud its significance (ab) R barrouy 
Oct 000 

— observations on sroNvth of vertebral bod> in Scheuermanns 
disease (ab) Folke Koutsson July 115 
— suborochuoid spaces of the root sheaths in the lumbar region 
(ah).k I indblom Nov 770 
abaormaiities 

—defect m second lumbar vertebra at junction of neural arch 
With vertebral body (ab) Olie Otason Aug 297 
—radiology In neurosurgical conditions in childhood Nicholas 
Gotten and C D Hawkes Dec 708 
arthritis 

— brucellosis os cause of sacroiliac arthritis study of its rclo 
tionship to rheumatoid spondylitis (ab), Charles L 
Steinberg Sept 458 

— traction diverticulum at esophageal mouth and spondylosis 
deformans of cervical spine (ab) Umberto Co^dii July 
138 

intervertebral disks 

— compression of cervical spinal cord by herniated disks (ab) 
Paul C Bucy etal Aug 288 

— correlation of neurologic orthopedic, and roentgenographlc 
flndLings in displaced disks (ab) Francis C Grant et oI 
Oct 610 

— diagnosis and treatment of protruded disks (ab) Claude D 
Wilson Sept 458 

— headache a common symptom of cervical disk lesions coses 
(ab) Aldan A. Raney and Rupert B Raney July^ 127 
— lumbosacral articulation roentgenologic and clmical study 
with special reference to narrow disk and lower lumbar 
displacement (ab) Ernest A. Brav et al Oct 009 
— plain radiography in intraspinal protrusion of lumbar disks 
correlation with operative flnoinjra (ab) A, Charles Begg 
and Murray A. Falconer. Dec, 898 
— rep ort on 11 6 eases (ab). Cnarles Rombold etal Oct 610 
SPINELLI VINCENT A ^pticcmia complicated by osteomye- 
litis in the newborn Report of case (ab) July 144 

See SAVITSKY, ELIAS 

SPLEEN 


I indicator of different biological roentgen effects (ab) R, 
Pape and N Jellmek Oct, 622 

— diagnosis of splenomegaly (ab) Alvaro Barcellos Ferreira 
Aug 296 

— solitary caldBcd cyst (ab) Joseph A, Witter and Viola G 
Brekke, Aug 296 
SPONDYLITIS See Spine 
SPONDYLOSIS See Spine 
SP UTU M See Tuberculosis Pulmonary 

SQUIRE, FAY H, Therapy of the common malignant tumors 
of the skin and mucous membrane (ab), Dec, 901 
STAHLE, DALE C See ERVIN, CARL E 

STANGL, E Homolaterahty of pulmo-laryngeal tuberculosis 
(ab), Oct, 697 

STASBK, VLADIMIR Radiographic picture of diverticulum 
of the renal pelvis (ab) July 148 

STATE, DAVID Experience with screening tests m the detec- 
tion of cancer (ab) Dec, 895 

Gastric carcinoma its etiology symptoms and treatment 
(ab). Sept, 449 

STAUFFER, HERBERT M The conventional roentgen exam 
ination in operable congenital heart disease (9ct. 488 
STEIGMANN F^DERICKL Sec HARDT LEO L 


STEIN. GEORGE H , and KRAEMER. MANFRED Mechan- 
ics of gavtro intcbtinal roentgenology (ab), Oct 003 
STElNBERu, CHARLES L Brucellosis as a cause of sacro 
iliac arthritis a study of its relationship to rheumatoid 
spondylitis (ah) Sept 458 

STEINBER(i. ISRAEL See DOTTER, CHARLES T 

See TEMPLE, HAROLD L 

Sec WILLIAMS, ROBERT G 

STEINER, R, E See JONES, CLIFFORD 
STENHODSE, DAVID Sec LESLIE, MARGARET 

STENSTROM, SOLVE Clinical and roentgenological views 
regarding the localiration of foreign bodies in the orbit, 
A Variations In size and shape of the eye (ab) Nov 700 
hccLARSSON, H 

STEPHENS, H BRODIE Sec GRIMES. ORVILLE F 
STEVENS G ARNOLD Sec CONTI, JAMES G 
STEVENSON, C A SecMORETON.R D 
STEVENSON. VERNON L Sec HICkEN. N FREDERICK 
STINE, LEONARD A Sec SWARTS, JEROME M 
STOCKER GEORGE F See GROSS, HERMAN A 
STOMACH 

Sec also Gostro-Intcstinal Tract Pylorus 
— effects of roentgen irradiation of mucosa (ab), William E 
Ricketts ctai No\ 779 

— form changes of tliL stomach (cascade stomach volvulus of 
stomach) (ab) Orhan Toygar July 139 
— observations on excessive nocturnal gastric secretion in pa 
tients with duodenal ulcer (ab) Joseph B Kusner et al 
Oct 019 

— prepylone local gastritis James B Haworth and Noel B 
Rawls Nov 720 

— prolonged achlorhydria following diagnostic gastro-mtestlnal 
roentgen studies cose (ab) M C F Lindert and Michael 
r Koszalka Nov 779 

— role of delayed gastric emptymg time in the etiology of aspir 
ation pneumonia (ab) Harold P Chase Sept 446 
cancer 

— carcinoma its etiology symptoms and treatment (ab) 

David State Sept 449 

— carcinoma its incidence and detection (ab) B R Kirklin 
and John R Hodgson Oct. 603 

—distinctions between sarcoma and carcinoma with special 
reference to mfUtratiog types of sarcoma (ab) Anthony 
Bossier and A (3crard Peters Sept 449 
—experience with screening tests m detection (ab) David State 
Dec 805 

—gastroscopic diagnosis of location and extent (ab) C Wilmer 
Wirts Nov 707 

— multiple carcinomas of stomach and choledochohthiasis in 
patient with pernicious anemia (ab), Harry B Neel Sept 
450 

— tumors of the gastric fundus (ab) Carlos Bonorino Udaondo 
and Victorino D Alotto July 139 
diverticula 

— (ab) Carlos Bononno Udaondo, et al Aug 203 
— report of 30 cases and review of the literature (ab) Charles 
H Brown et al Dec 896 
roentgenography 

— m symptomleas persons (ab) Leo G Rigler Sept 449 
— signs of esophageal and gastric m jury from corrosive tioisoas 
(ab) Iv&nRod^ July 138 

— use of dibutohne a new antispasmodic drug further clini 
cal observations (ab) G H Marquardt et al July 140 
tuberculosis 

— (ab) Herman W Ostrum and William Serber Aug 293 
tumors 

— distmctions between gastric sarcoma and caranoma with 
special reference to infiltrating types of sarcoma (ob) 
Anthony Bossier and A. Gerard Peters, Sept 449 
— polyps (ab) Leo L Hardt et al Oct 603 
— polyps of stomach and duodenum (ab) Kristian Overgaard 
Oct 604 

ulcer See Peptic Ulcer 


volvulus 

— acute volvulus with spontaneous reduction (ab) Carl A W 
Zimmermann HI July 139 

— form changes of the stomal (cascade stomach volvulus) 
(ab) Orhan Toygar July, 139 
STONE, ROBERT S See McCORKLE, H J 
STRAUSS. LEWIS L Medical profession and atomic energy 
(ab),Nov_j778 

STREFTOMYCIN See Sarcoidosis Tuberculosis Pulmonary 
STUCK, WALTER G Development of x ray diagnosis in 
orthopedic surgery (ab) Oct. 606 
STUDY, ROBERT S , and MORGENSTERN, PHILIP Prog 
nos is of in^issated cavities (ab) Dec ^7 
STURGE- WEBER SYNDROME Tumors angioma 

STURGI^ MARGARET C See MACFARLANE^ CATHAR- 
INE 

SUBARACHNOID SPACE SecMenmges 
SUB TAL OID JOINT Sec Calcaneum 

SUCHETT-KAYE, A I Some aspects of right upper lobe 
pneumonia m children (ab) Sept, 445 
SUGAR, O , and TINSLEY, M Aneurysm of terminal portion 
of anterior cerebral artery (ab), Aug 2^ 
S UL FONAMIDES See Osteomyelitis 
S UP RA RENALS See Adrenals 
SURGERY 

See also Lungs collapse under organs and regions 
— movement of the diaphragm after operation (ab) John 
Howkins, July 142 



932 


Index 


December 1049 


SUSSMAN, MARCY L , DACK, SIMON, and PALEY, DAVID 
H Some clinical appbcations ol electrokymography the 
r findings m myocardial infarction and heart block Oct 500 
See OLSAN, EDWIN S 

SWANK, ROY L , and SMEDAL, MAGNUS I Pulmonary 
atelectasis in stuporous states A study of its mcidence 
and mechanism in sodium amytal narcosis (ab) July 
128 

SWARTS, JEROME M and STINE LEONARD A Visceral 
neuropathy complicating diabetes mellitus (ab) Sept 
4o2 

SWEANY, HENRY C See DRYMALSKI, GEORGE W 
SWEDBERG, JORGEN See MORALES, O 
SWENSON, P C See SHAPE, W J 
SWIFT, MARGUERITE N See PATT, HARVEY M 
SYLVfeN, BENGT, and HALLBERG, OLLE PalliaUve testos 
terone treatment m women with advanced breast cancer 
(ab), Oct 616 

SYMPATHOBLASTOMA See Tumors sympathoblastoma 
SYPHILIS 

See also Bronchi 

— roentgenologic picture of congenital syphilis especially in 
mfancy (ab) P Flemming Miller Nov 769 


T 


TABRAH, FRANK L Sec EDMONDS, HENRY W 
TANNER, W A., and McCONChJE, J E Effect of roentgen 
therapy on mouse encephalitis July 101 
TAHSLEY, IL, GRAY, L H , and SPEAR, F G Preliminary 
note on some biologic^ effects of alpha radiation on the 
frog tadpole (ab)^ Oct 623 

TAPIA, MANUEL Direct radioJogic diagnosis of tracheohroa 
dual tuberculosis (ab) Sept 443 
TATTERSALL, W H Diagnostic fluoroscopy at a cheat 
clinic^ab) Nov 761 

TAUSSIG, HELEN B Analysis of malformations of the heart 
ame nabl e to a Blalock Taussig operation (ab) Aug 292 
TAYLOR, HENRY K. Clinical application of angiocardiog- 
raphy (a^ Sept 447 

TAYLOR, J CHAMPNEYS Breech presentation wth byper- 
extension of the neck and mtrautenne dislocation ot ccr- 
vical vertebrae (ub) July 147 

TAYLOR, LAURISTON See CHAMBERLAIN, W EDWARD 
TELANGIECTASIS 

— hereditary hemorrhagic telangiectases associated with pul 
monary arteriovenous fistula in 2 members of a family 
(ab) John H Moyer and Alfred J Ackerman Oct 599 
TEMPERATURE 


^influence of temperature on response of frogs to x irradiation 
(ab), Harvey M Patt and Marguerite N Swift Nov 780 
TEMPLE, HAROLD L , and JASPIN, GEORGE Hypertrophic 
osteoarthropathy (ab) July 143 

STEINBERG, ISRAEL, and DOTTER, CHARLES T 

Angiocardiography utilizing photoroentgen apparatus 
with a rapid film changer (ab) Oct 601 
TEPLICK J GEORGE See SCHLEZINGER N S 
TESSMER,CARL SccCRONKITE EUGENE P 
TESTOSTERONE PROPIONATE See Androgens 
TETRAIODOPHTHALIC FLUORESCEIN See Gallbladder 
THEODOS, PETER A Tuberculosis m the feebleminded 
(ab) July 130 

THOMAS, ARTHUR J The heart m the pneumoconiosis of 
coalminers (ab) Oct 603 

THOMAS, WALTER L , CARTER, BAYARD, and PARKER, 
ROY T Radical panhystcrectomy (Wcrtheim) and 
radical pelvic lymphadenectomy preliminary report of 
seventy five operations (ab) Sept 464 
See CARTER, BAYARD 

THOMPSON, EDGAR A WALKER, E THAYER, and 
WEENb, H STEPHEN Iliac horns an osseous mani 
festation of hereditary arthrodysplasia associated with 
dystrophy of the fingernails July, 88 
THOMPSOrf, J LAWN, Jr, and ESTIN, ALBERT D 
Hoarseness in heart disease (ab) July 130 
THOMPSON, J ROBERT See DRYMALSKI, GEORGE W 
THOMPSON. W H , FIGLEY, M M , and HODGES, F J 
Full cycle angiocardiography Nov 729 
THOMSENj GREGERS Case of unilateral pulmonary agenesis 
with ipsilateral absence of the diaphragm (ab) Aug 283 
THORAX 

See also Heart Lungs Mediastinum etc 
• — blunt trauma to the thorax and tuberculosis of the lung (ab) 
P Masson July 131 

— calcified echinococcosis of liver with thoraco-abdominal 
symptoms (ab) M Ben Ami July 141 
exploratory thoracotomy in management of mtrathoracic 
disease (ab) John B Grow et al July 134 

following thoracoplasty (ab) Alessandro 

band its significance (ab) R Sarrouy Oct 


non malignant mtrathoracic lesions simulating bronch< 
geiuc caremoma 30 operated cases (ab) Lyman / 

Arteries carotid Brain 
S« Purpura 

diapiosis of mtra auricular thrombosis m the living Julia 
__ and Leonard Cordon Sept 371 

thrombosis and visceral carcinoma cas 
Arthur W Pryde SepL 413 


— roentgen examination of the soft tissue in acute thrombosis 
(ab) J Frimann Dahl July 149 
THUMB 

— radiologic and clinical study of fractures of radial sesamoid 
(ab) G Voluter and A Calamc Oct 610 
THYMUS 

— cytologic changes in thymic glands exposed in vno to x rays 
(ab) Robert Schrek Aug 312 
THYROID 

See also Goiter Exophthalmic 

— complications following irradiation of th>roid gland (ab), 
R M Lukens Aug 310 

— foreign body in thyroid following perforation of esophagus 
(ab) Edward E Jemcrin and Jacob S Aronoff Dec 885 
— treatment of thyroiditis (ab) George Cnle Jr Sept 460 
— unnary excretion of radioactive iodine as an aid in the diag 
nosis of hyperthyroidism (ab) Janet W McArthur et 
al July 154 

— use of radioacti\e iodine in the diagnosis of thyroid disease 
(ab) Sergei Feitclberg et al July 164 
cancer 

— effect of total thyroidectomy on function of metastatic 
thjToid cancer (ab) Rulon W Rawson et al Sept 467 
tumors 

— study of histopathology and physiologic function of thyroid 
tumors using radioactive iodine and radioautography 
(ab) Brown hi Dobyns and Beatrice Lennon Aug 309 

TIBIA 

— bilateral Brodie s abscess case (ab) E R, Riggall July 144 
TICE, GALEN M and WHITE, CHARLES M Skm cancer 
(ab),July 130 

TILUNG^ST, ARTHUR J S-e WILLIAMS ROBERT G 
TILLMAN, ALVIN J B , and PHILLIPS, HARRY S Pulmo- 
nary paragonimiasis (ab) July 1^ 

TINSLEY. M See SUGAR, O 

TKHON See MANNES 

TOMLINSON CAROL See POHLE ERNST A 

TOMOGRAPHY See Body Section Roentgenography 

TONGUE 


cancer 

— irradiation (ab) Charlotte P Donlan Sept 462 
TONNING HENRIK O Pneumoconiosis from fullers earth 
TONSH.^^*^*^ of case with autopsy findings (ab) Dec 889 

— radiation therapy (ab) Bnch M Uhlmann et al Sept 466 
cancer 

— radium treatment of caremoma (ab) E Maic' Oct 615 
TORKILDsEN ARNE Spontaneous rupture of the cerebral 
ventricles (al^ July 124 

TOYGAR, ORHAN Form changes of the stomach (cascade 
stomach volvulus of the stomach) (ab) July 139 
TRABUCCO ARMANDO The bladder in genital prolapse 
(ab) Sept 462 
TRACHEA 

fistala See Fistula 
tuberculosis 

— direct radiologic diagnosis (ab) Manuel Tapia Sept 443 
TRAUMA SwC Orbit Thorax etc 
TRAUTMAN, W V.Jr See NIESET, ROBERT T 
TRENT, J C SecPOSTLETHWAIT,R W 
TRICUSPID VALVE 

— congenital tncuspid atresia associated with mterauncular 
and interventricular septal defects (ab) J B Miale et 
al. Aug 292 

TRIPP, JEFFERY R, and ROTHFIELD R D Case of basilar 
impression associated with cerebral tumour (ab) Oct 596 
TROCHANTER Sec Femur 
TROTTER, MILDRED S.e SIMRIL, WAYNE A 
TRUNNELL, JACK SeeRAWoON RULON W 
TRUPP, Mason, and SACHS ERNEST Vascular tumors of 
the bram and spinal cord and their treatment (ab) July 
124 

TRUSLER, HAROLD M , and BAUER, THOMAS B Keloids 
and hypertrophic sc ars ( ab) Sept 466 
TSAI, JU-S^NG, and CHIU, PHILIP T Y Transient pul- 
monary consolidation in mass radiographic surveys 
Analysis of 102 cases (ab) July 129 
TUBERCULOSIS 


See also Bram Duodenum Hip Lymph Nodes Stom 
ach Tuberculosis Pulmonary etc 
— Besmer Boeck-Schaumann disease with typical osseous 
lesions diabetes insipidus and widely disseminated tuber- 
culosis showing a remarkable response to streptomyem 
(ab) C Gernex Rieux, et al July 134 
TUBERCULOSIS, PULMONARY 

— apical pulmonary caremoma and tuberculosis value of 
sputum cell study in differential diagnosis (ab) Martin 
Bergmann et al Oct 597 

— asymptomatic minimal tuberculosis assessment of status 
results of supervision and treatment (ab), Hugh E Burke 
and John L Parnell Sept 443 

— blunt trauma to the thorax and tuberculosis of the lung (ab) 
P Masson July 131 

— bronchoscopy study of post bronchoscoplc mcrease of 
disease (ab) E Osborne Coates Jr , Sepk 443 
— closure and healmg of cavities (ab) John Loesch Aug 2t/U 
— coexistent bronchogenic carcinoma and active pulmonary 
tuberculosis (ab) Edward Robbins and Gertrude Silver 
man Dec 8M m r « 

— difficulties in diagnosis between tuberculosis and Loeni'M* 
syndrome (ab) C S Barker and J A. Fowncs Oct oU/ 
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TUBERCULOSlb, PULMONARY— .o.il 
— hitniiiUlci*iIil> ‘f pulim)l3r> okcjI ltil)citul** ti t tl*} K 
^luiikl ^>ct »U7 

— Ill the feebleminded (tfl)) I'clcr V riici dw^ Jnl>,lU) 

— 'in tlic»»ld f lb) J Ucbbcfl Jiil> HO 

— lUVoUinK biv'cr |(>b^^ (ab) rnid Kotli^tcin Dee , hbd 
— wiIDr) and incniitkcal liil)cicnK« is treated with slrcptn 
mvcin 100ca^cs(ub) )*aid \ Itiinii \iii^ -S7 
— on the dilTcrcnt forms uf psllii n»kcnnn iiililtritci niul the 
dcve]u)Mucnt oi phthisis ( i))) 'NicDLliri tun cn Jul> lJU 
— palhOfcCnc>i> of tninnnal tubcrcnlusi ♦ stndv of t JJ t nceroiH 
SICS In c i cs of kuddcii am! uncxj>ccled ilcath (ubj h M 
N!c»llar, Nov 7iiJ 

— prognosis of inspissated t ivitlc^ ( ili) Uohcrl N htiuly and 
I liilip MorKenslcrii Dee 

— )trc))toin>cin treatment NIri!icd Kescarch C lined iri 
Nc tihation fail) Oct » »s 

■ — studies of pulmonurs lindiiiK^and niitmeii scnsi(ivil> iinonij 
student nurses 111 Ihilntonarv inhltratcs mid mcdi 
astitu) idcnopath> rdjserveil umoiik sindciil nurses ut 
hci^mnm^of iramtni; I >dia It I'dw uiN cl il N«»v 

—treatment willi streptomycin risiMjiisc of certain suliacntc 
and chrome t> lies { lb) Kir!i> S ll<»w!clt Jr , mid J«dm 
It O Connor July 1 tl 

— tu)>crcuhu cocctdioiditi, mid histopl isiniii cnsitiviiy in re 
lalion to pulmonary calcific diuns Survev anionk (J 000 
studcnl:^ at the Univcrsilv of Chicago OvU) \Mltt im G 
Iteadcnkopf etui Dec 3is8 

— tuberculosis amonK Philadelphia ((HHliiandler^ ( ib) Katli 
m’iue R Uoucol und Martin J tsokojolT Nov 7li'! 
nuss roentficnologic lurvcys 

— cave findinR proKruin in 1 nc County, New \ork (nb) Viu 
cent II Handy and Wilham I> Crugc Dee , 687 
— coMj findiok survey in penal und ctirrcclioiial iiislitulion't 
m Ohio (ab) Murk \V Garry Oct iMH 
community wide chest survey nt Minncai>oli:i Minnesota 
preliminary report (uh) Wm Kocmniich ct id Sept , 


—control program of nine California mental institutions re 
of initial chest survey (ub) Widdo R Occliblt Dec, 

of u chest X ru) center (ab) j N liurhcss Sept 

in^ldhood experiences and results (ub) Rudolf Carsclic, 
Dec 8S7 

medical surveys (uh) Sidney A Dritten and Curl J Ucisscr 

Aug J90 

nnmmal requirements (ub) F C S Drudbury July 131 
— pnotofluorograpbic survey of 33 071 appurcntly hculUty 
persons in Greece (ub) itasil Papanicolaou July 131 
photofluorography in a naval shipyard (ab) Klclville J 
Aston and William D Locser, Sept , dll 
problems m radioloticaliutcrprctulion (ab) J \crushaltny 
Dec 

role of radiologist (cd) George L backett Aug 274 
transient pulmonary consolidation in mass surveys analysis 
of 102 cases (ab) Ju bheng Tsai and Philip T V Cmu 
July 129 

— using miniature films (ab) Clifton Hall Nov 702 
roentgenography See also Tuberculosis Pulnionary mass 
roentgenologic surveys < 

— accuracy of roentgen determination of activity of minimal 
tuberculosis (ub) Corl C Birkclo and Paul O Rogue 
Aug 290 » 

— conditions to be difTerentiated In the roentgen /diagnosis 
(ab) L H Garland, Oct 507 

— early recognition of lower lobe tuberculosis, Hermon W 
Ostrum and William Serber July, 42 

T Tc Roentgen Rays apparatus 
TULLIS, JOHN L Response of tissue to total body irradiatlpn 
(ab) Sept 468 f 

—See CRONKITE, EUGENE P 
TUMORS 

See also <2ancer Sarcoma and under names of organa and 
regions 

"relation of radlosensitlvlty and radiocurabiUty to histology 
of tumor tissue (ab) A GlQcksmatui Oct 022 
adamantinoma 


— ot maxilla metastatic to the lung (ab) OrvUle F Gnmea and 
H Brodie Stephens, Oct 699 
adenoma^ See also Bronchi Pituitary Body 
— pulmonary adenomatosis 3 cases (ab) George W Dry- 
malski, et al Aug 291 
angioma 

— ^afymg epileptogenic lesions hemangioma calcificans 
report of case (ab) Wilder Penfield and Arthur Ward 
Aug 286 

— dyschondroplasia with hemangiomatosis (Maffucci s syn 
drome) and teratoid tumor of the ovary (ab), J F Kuzma 
andj M Kmg July 144 

— hemangioma (capillary and cavernous) with thrombopentc 
purpura case with observations at autopsy (ab) Henry 
K. Silver etai Oct,.619 

— hemangiopericytoma (ab) Charles F Sims et al July 161 
— Sturge Kalischer Weber syndrome (ab) C Worstcr 
Drought July 127 

— treatment of hemangioma in infants and young children 
some considerations (ab), Eugene P Pendergrass et al 
July 161 

— vascular tumors of brain and spinal cord and their treat 
ment (ab) Alason Trupp and Ernest Sachs July 124 


chondroma 

— ciulobfoiichml |>ol>])oid hunittrtochoiidroma review of the 
literature and rc]M>rt of ease (ab), R W Postlcthwnit, ct 
iiLScpl 112 
dermoid 

—dermoid uiul cpidcruioul tumors of orbit (ab) Raymond L 
PfcllTcr and Russell J Nicholl Nov 701 
endothelioma See Tumors Lwings 
Ewlng’i 

— cndulhcllomu of bone (Lvvmgs sarcoma) (ub) Bradley L 
CoIc> ct al Ang 290 
cxpcrimoatal 

— Kf'wth m tissue culture of anulokous mouse mammary car 
cinonms ami their rcsimnsc to radiation (ab), Anna Gold 
Rdcr and Gludjs Cameron Sejit 408 
— inilucncc of age on buiccntibilit> of mice to the development 
uf l>inplioi(i liiinoD* after irradiation (ab) Henry S Kap* 
lun July 1 jO 

glioblastoma See Brain tumors 
gynandroblastoma Sci-Ovary tumors 
homangioma hcclumors angioma 
lymphoblastoma 

— surikicnl removal of unsuspected mcdi istinal lymphoblas- 
tomas rc]>ort of I eaves and review of literature (ab), 
Byron II Lvuns and Cameron Huight, Aug 291 
melanoma 

— malignunt melanoma of skin clinical and pathological 
uu d> MS t»f 7o eases (ab) Lauren V Ackerman July 151 
neurofibroma 

— giant prostate witliout symptoms neurofibroma (ab). 
Hurry G McGavrnn July 118 
osteochondroma 

—Horner s vyndromc due to osteochondroma of first rib (ab) 

J I Nimpson July 110 

— reminded yaw motion due to osteochondroma of the coronoid 
process (ab) Richard T bhockclford and Webster H 
Brow a Dee SOS 
osteofibroma 

— fibro-ostcomas of paranasal amuses rocntgenologicaJIy sim- 
ulating mahknunt neoplasm (ab) bfilve WeJm Nov , 7C0 
osteoma 

— osteoid osteoma (ab) Bradley L Coley ond Norman Lenson 
Dec S97 
papilloma 

—localization and trtatmvut of papillomas of breast (ab) 
Harry C SaJtislcm and Robert b Pollack Oct 597 
platmocytoQui 

—solitary plasmocytoraa of bone with renal changes (ab), 
George Lumbjbcpt 158 

polypi , , , 

—fictitious ixiKps as stcn in double contrast studies of the 
colon, R D Morcton C A btevenson and C W Yates, 
hept , 380 

— gastric polyps (ub) Leo L Hardt et al Oct 003 
— hyperplasia of Brunners glands simulating duodenal poly 
posts (ab) William H Lrb and Thomas A, Johnson Oct,, 
001 

— of stomach and duodenum (ab) Knstian Overgaard Oct., 
004 

— polypoid lesions of colon and rectum (ab) Robert A- Scar- 
borough and Russell R Mem Nov 707 
sympathobiaatoma 

— calcification m sympathoblastoma (neuroblastoma) F B 
^landcville Sept 403 
teratoma 

— dyschondroplasia with hemangiomatosis (Moffucci s syn- 
drome) and teratoid tumor of the ovary (ab) J F Kuzma 
and J M King July 144 
TUTTLE, WM M See O’BRIEN. E J 

TUTTON, G K., and SHEPHERD. W H T Thorotrast pyo- 
gramsm cerebral abscess (ab) Dec, 884 
TWINS 

— congenital bilateral complete absence of radius in identical 
. twms (ab) Raphael B Goldenberg, Sept ,469 

TWOMBLY, GRAY H., McCLINTOCK LESLIe, and ENGEL- 
man , morris Tissue localization and excretion routes 
I ot radioactive dibiomeatrone tab) July, 155 


UEHUNGER B See SCHIN2, H 

UHLMANN ERICH M ROSENBLUM, PHILIP and PERL- 
MAN, SAMUEL J Radiation tberapy of tonsils and 
adenoids (ab> Sept 466 

ULLRICH, T W See CRONKITE. EUGENE P 
ULNA 

—fatigue fracture (ab) Ian D Kitchin Oct 611 

UNDUL^T FEVER 

— brucellosis as cause of sacroiliac arthritis study of its rela- 
tionship to rheumatoid spondylitis (ab) Charles L 
Steinberg Sept, 458 

— to^l teleroentgen therapy in acute form of Malta fever 

(ab) Aiidr4 Denier Oct, 619 

URECHOL^E 

— gastro-mteatinal motility following vagotomy and the use 
of urechoUne for control of ceitaln undesirable phenomena 
(ab) Thomas E Machella and Stanley IL Lorber Sept. 
460 

URETERS 

— Improved pyelopnphic results in uretero-intestinal anasto- 
mosis (ab) Morris Schnittman Aug 299 
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URETERS— coji/ 

— unusual ureterograms in case of periarteritis nodosa (ab), 
Russell S Fisher and Herbert H Howard Aug , 300 
abnormalities 

—double formation of pelves of kidneys and ureters em 
bryology occurrence and clinical significance (ab) 
Bengt Nordmark Oct 614 

— unusual variant of duplication (ab) James A Ross^Aug 300 
calculi 

— double renal pelvis and ureteral calculus (ab) Selmer Ren 
naes Dec , 900 
tumors 

— pnmary bemgn neoplasm (ab) Joseph M Edelstein and 
^ul M Marcus Aug 300 
URETHRA 

— congenital valvular formations (ab) Sigvard Jorup and 
Sven R- Kjellbcrg Aug 302 
calculi* See Urethra, diverticula 
diverticula 

— with calculi in women (ab) Harry A, Zide Nov 771 
roentgenography 

— urethrocystography m the male child (ab) M Leopold 
Brodny and Samuel A Robins Sept, 462 
— urethrogrami and cystograms in diagnosis of lower urinary 
tract disease (ab) Russell B Roth Oct 614 
— urethrography m infants and children (ab) Lorye E Hack 
worth Nov 771 
URINARY TRACT 

See also Kidneys Pyclo^aphy Ureters Urethra 
— changes in cervical carcinoma (ab) \^lliam K. Diehl and 
J Slason Hundicyj Jr Nov , 775 
— radioactivity and urinary tract calculi (ab) David S Crfs- 
tol et al Aug 309 

— significance of calcareous tuberculous glands m abdomen m 
relabon to unnary tract (ab) James a 1 Ross Aug 299 
URINE 

— urmary excretion of radioactive lodme as an aid in the diag 
nosis ol hyperthyroidism (ab) Janet W ^^cArthur et ^ 
July 154 

UROGkAPHY See Pyelography Urmary Tract 
UTERUS 

— roentgenologic demonstration of lymphatic system (ab) J 
ErbsISh Dec., 900 

— spma bifida occulta and nulhparous prolapse (with notes on 
madence of certain abnormalities of sacrum) (ab) Arthur 
G Gemmell etal Aug 299 
cancer 

— adenocarcinoma observations on treatment and histologic 
findings following intracavitary radiation (ab) J Mason 
Hundley Jr ctai Dec 902 

— adenocaremoma of cervix and of cervical stump (ab) Bay 
ard Carter et al Dec. 902 

— cervical cancer 5-year end results of irradiation therapy at 
Memorial Hospital (ab) Equinn W Munnell and Alex 
ander Brimschwig Aug 306 

— cervical cancer premsion dosage in interstitial irradiation 
(ab) James A Corscaden et m Sept ,465 
— cervical cancer review of 296 cases ly35-1944 (ab) John 
F Hynes Aug 305 

— cervical cancer study of 5 to H year end results (ab) 
William E Howes Aug 306 

— cervical carcinoma choice of treatment of individual car- 
emomas based on analysis of serial biopsies (ab) Alfred 
Glucksmann and Stanley Way Oct 817 
— cervical carcinoma controversial factors in management 
(ab) Robert A Kimbrough Jr and Craig W MucU^ 
Nov 775 

— cervical carcinoma interstitial p^lacement of radium as ad 
junct to radium therapy (ab) Carl Fried Oct 618 
— cervical carcinoma retreatment (ab) L A Calkins Sept 
464 

— cervical caremoma role of surgery In treatment (ab), 
Charles D Read Nov 775 

— cervical carcinoma surgical and radiation therapy (ab) 
Manuel Garaa and Leon J MenviUc July 162 
— cervical caremoma (Stage I) treated mtrocavitarily with 
radium alone 5, 10 and 15 year results recurrences 
after more than 5 years (ab) Juliette Baud Dec 903 
— cervical caremoma treatment (ab) A Maxwell Evans Oct 
617 

— cervical carcinoma treatment (ab) Robert A Kimbrough 
and Craig W Muckl6 Sept. 464 
— cervical caremoma urinary tract changes (ab) William K 
Diehl and J Mason Himdley Jr Nov 776 
— control of cancer report of a 10 year experiment (ab) 
Catherme Macfarlane, et al Oct, 617 
— desirable management of fundal carcinoma (ab) Lewis C 
Scheffey and Warren R Lang Nov 774 
— early diagnosed caremoma of the female genitals (ab) Her- 
bert Deuel. July 147 

— evaluation of adjunctive radiotherapy m surgical treatment 
of endometrial caremoma (ab) Harold Speert and Thomas 
C Peightal Aug 306 

— foam cell plaques m intima of myometnal arteries presump- 
tive sign of previous irradiation (ab) John F Sheehan 
Dec 906 

— metastatic lesion (from carcinoma of uterus) simulatmg an 
mtracranial aneurysm (ab) Everett F Hurteau Aug 287 
— radical panh> sterectomy (Wcrtheim) and radical pelvic 
lymphadcnectomy preliminary report of 75 operations 
(ab) Walter L Thomas et al Sept 464 
cervix. See Uterus cancer 


fibroids 

— treatment (ab) Tranklm L Payne Nov 777 
roentgenography See Fallopian Tubes 
UZMAN, L Pneumoencephalography m the diagnosis of 
cerebellar atrophies Report of five cases (ab) Aug 
286 
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VADALA, A J, and SOMERS, KENNETH Knife blade tra 
versmg maxillary antrum and remaming m nose six years 
(ab) Aug 2^ 

VAGINA 


— X ray study of contracepti\ c diaphragm m vagina (ab) A 
P Hudgins and W P Elkin July 147 
cancer 


— primary carcinoma (ab), Stanley Way Dec 903 
VAGOTOMY Sec Nerves vagus 


VALDfiS DIAZ, ROBERTO, DIAZ ROUSSELOT, JOSfi, 
MONTERO, RENfi, and PEREIRAS, RaUL Atypical 
pneumonia m mfancy (ab) Sept 445 
VANDEMARK, WALTER E , and PAGE. MANLEY A. Mas- 
sive hyperplasia of bone followmg fractures of osteogcnc 
sis imp^ecta report of 2 cases (ab) Sept 457 
van der WBkFF, J TH Myelography by resorbable contrast 
snbstances (ab) Nov, 769 

van LINGEN. B . ana BECkLAKE, M R. Venous catheterisa 
tion of the heart I Results on normal subjects (ab) 
Sept 447 

VAN WJrfKLE. WALTON, Jr The action of steroid hormones 
m mammary cancer Oct 530 
VARICOSE VEINS 

-—injection treatment radiologic and histologic investigations 
of methods (ab) J B Kmmonth and D J Robertson 
Dec 894 

VARDC See Esophagus Spmal Cord 

vater’s ampulla 

— radiological appearance of the papilla Vatcri m pancreatic 
disease (ab) N M Matheson and K D Keele Dec. 897 
VEINS 

See also Varicose Vems 
intervertebral 

— 'Venous intravasation during myelography Tom M FuUcn 
love Sept 410 
spinal 

—varicosities of spinal cord veins case (ab) S M Katz and 
Enc Samuel July 149 

VESELL, MORTON Salpiogosigmoidal fistula (ab) Aug 299 
VEST. SAMUEL A See ROSEl^ERG, MILTON L 
VETERANS 


—duodenal ulcer follow up stu^ of 305 veterans discharged 
because of ulcer (ab) Allen B Hussar Sept 451 
VINSON, PORTER P Bronchial tuberculosis simulating for- 
eign body m a child one year of age Report of a case 
(ab) July 130 

VIN ZANT, LARRY E , and HIBBARD JAMES S Recurrent 
ileus due to gallstones (ab) Dec 896 
VISCERA 

See also names of viscera 

—extensive diverticulosis (ab) David Fiske and Leonard M 
Asher Nov 768 

— visceral neuropathy complicatmg diabetes meilitus (ab) 
Jerome M Swarts and Leonard A Stme Sept 452 
cancer 

— multiple venous thrombosis and visceral carcinoma case 
Arthur W Pryde Sept 413 
VITR ALVIN E. Sec MELICK, WILLUM F 
VOLuTER, G , and CALAME, A. Contribution to the radio- 
logic and clinical study of fractures of the radial sesamoid 
of the thumb (ab) Oct 610 

See SARASIN, R. 

VOLVULUS See Intestines, Stomach 
VRAA- JENSEN, G See JACOBSEN, H. H 
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WAGGONER, CHARLES M , and LeMONE, DAVID V Chm- 
cal and roentgen aspects of mtemai biliary fistulas Re 
port of twelve cases July 31 

WAHLBERG, T Method for the determination of radiation 
dose produced by artifiaal radioactive substances m tis- 
s ue (ab), Oct, 620 

WAKELEi, Cecil caremoma of the breast and its treat 
ment (ab) , SepL 463 

WALKER, E THAYER. See THOMPSON, EDGAR A 

See WHITAKER, WILLIAM G , Jr 

WALSH, JOHN M. See BATES, GAYLORD S 
WARD, ARTHUR. See PENFIELD, WILDER 
WARD, GRANT E,, and SHIPLEY, E RODERICK MaUgnant 
tumors of the cheek in children Report of two cases 
(ab) Nov 773 _ 

WARREN, SHIELDS Medical program of the Atomic Energy 
Commission (ab) Nov 778 . . , , 

WARRICK, C K. Posterior dislocaUon of the shoulder Joint 

WASS^^^’TLoOTS R. See FEITELBERG, SERGEI 
WASSON, W WALTER. Evaluation of the lesser or^ation 
as portrayed by the roentgenogram (ab) Dec oaU 
WATSON JAMES S , Jr See SEGAL, HARRY L , 

WAY, STANLEY Pnmary carcinoma of the vagina (abj 
903 
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Way, Stanley — co»if 

bee GLtJCKSMANN, ALFRED 

WEBER, FRANCIS J See ROEMMICH, WM 
WECHSLER I S, and GROSS, S W Ccrcl)rul artcnoKrapIiy 
Ml biiluiruclifinhl licmorrItUKe (ub), July, IJj 
WEENS, II STEPHEN Gilcificd intrucnnlnl tiihcrculosiH 
(ub) Aim -SC 

See GOLDEN. ABNER 

bee THOMPSON EDGAR A 

WEINGROW SAMUEL M bee PIGOTT, ALBERT W 
WEINTRAUB, SYDNEY and WILLIAMS, ROBERT G A 
rapid mcthckl of rocut^cnolo^ic exaitumiUoii^ uf the tunull 
Intestine nrcliiuinary report (at>) Dee 8‘J5 
WEISS KONRAD Coucerning the p itbo^cnc^la of untcttb dc 
formuns (Paget) (ab), Oct 008 

WELIN, SOLVE Flbro-oslcomaa of the paranasal sutures 
rocutgenologicolly siuiulating malignant neoplasms (ah) 
NIo\ ,700 

On a peculiar late reaction In radiologicalty treated eases of 
cuncer of the h>popIiar>nx preUmmary observations 
(lb) Aug 311 

Overshot axial projection ' Its value m the roentgen ex 
ammation of the accessory slausca (ub) Dee 8S1 
Roentgen ray examination of the paranasal smuscs with par> 
tjcular reference to the frontui sinuses (ab) Aug JS8 
WELLS JOHN C Sec FOSTER W K. 

WHITA^R, P H bee GEMMELL, ARTHUR G 
WHITAKER, WILLIAM G , Jr , WALKER, E THAYER, and 
CANIPELLI, JOSEPIi I ipogranuloma of the pcrilo- 
neum Report of three coses following the intra ubdoou 
nol use of liquid petrolatum (ab) Sept 133 
WHITE, BENJAMIN V See LeROYER C P Jr 
WHITE, BEN^RLY H ^ Sec SHUMACKER, HARRIS B , Jr 
WHITE CHARLES M See TICE, GALEN M 
WHITING, ANNA R. Incidence and ongm of androgcnctic 
moles in x rayed Habrobracoa eggs (ab) Nov 780 
WIKLUND, TH See SAXfiN, E F 

^^HLENSKY, ABRAHAM O The etiological relations of pre 
cocious puberty fibrous dysplasia of the bones and pig 
mentation of sLm (Albnght s syndrome) (ab) Oct 008 
WILLIAMS, CHARLES R Radiation hazards m industry 
(ab) Aug 310 

WILLIAMS, I G Report from the Morelle Sassoon Depart 
meat St. Bartholomew s Hospital, London Million 
volt X ray therapy (ab) Oct 014 
WILLUMS, MARVIN M D See HAINES, SAMUEL P 
WILLUMS, ROBERT G , and STEINBERG, ISRAEL Value 
of angiocardiography m establishing the diagnosis of 
pericarditis With eflusion (ab) Dec 801 

and TILLINGHAST, ARTHUR J Diaphragmatic hemi 

ation of the kidney Case report Oct 566 

See WEINTRAUB, SYDNEY 

WILLNER MILTON M See LAPIDUS, PAUL W 
WILSON, CLAUDE D Diagnosis and treatment of protruded 
lumbar intervertebral cOsks (ab) , Sept ,458 
WILSON, HUGH M Sec PECK, DOROTMA R. 

WILSON, JOHN C , and McKEEVER, FRANCIS M Trau 
malic posterior (rctroglenold) dislocation of the humerus 
(ab) Dec 898 


WINDHOLZ, FRANK, and FOSTER, SIDNEY E Bone sclcr- 
oxi^i in leukemia und m non leukemic myelosis (ub) Dee , 
808 

WIRTS, C WILMER Oustroscopic diagnosis of the location 
mid extent of gastric cancer (ab), Nov 707 
WITTENBORG. MARTIN H See MARKS, JOSEPH H 
WITTER, JOSEPII A . and BREKKE, VIOLA G Solitary 
calcified cyst of the spleen (ab) Aug , 200 
WOLPSON, SAMUEL A , and GOLDMAN, ALFRED Strang 
ulatmg diaphragmatic hernia of the liver Report of a 
case with suri,ical cure (ab) Oct 000 
WOODIIALL, BARNES Recognition and treatment of in 
creased intracranial pressure in infancy and childhood 
(ab) Oct , 50 > 

WORSTER-DROUGHT C Sturge Kallschcr Weber syn 
dforac (ab) July 127 
WOUNDS Sec under organs and regions 
WOUTAT, PHILIP H bee YOUNGS NELSON A 
WRENN EARLE L Sec SHUMACKER, HARRIS B Jr 
WYCKOFF, HAROLD Sec CHAMBE^AIN, W EDWARD 
WYMAN, ALVIN C Primary atypical pneumonia roentgeno- 
graphic course complicutiuns recovery rate and end 
results (ab) July 132 


Y 

YATES, C W SccMORETON,R.D 

YAWS 

— case m New York City (ab), Charles F Post and Charles 
Sbeard Jr , Aug 297 

YEGGE, W BEkNARD Silicosis as viewed by an internist 
(ab),july 112 

YERUSHALMY, J Problems m radiological interpretation 
(ab),Dec, 888 

YOHALEM, STEPHEN B See FEITELBERG, SERGEI 

YOUNG, BARTON R. Roentgen demonstration of displaced 
intracranial physiolo^c calcification and its significance 
in the diagnosis of brain tumors and other space-occupying 
diseases, Nov 625 

Roentgen diagnosis of otitis media and mastoiditis m infancy 
and early chQdbood (ab) Nov 760 

SceHODES PHILIP J 

YOUNGS, NELSON A , and WOUTAT, PHILIP H Treat- 
ment of certain types of deafness by roentgen ray therapy 
(ab) Nov 778 
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ZADEK, ISADORE, and GOLD, AARON M Accessory tarsal 
sx^apboid (ab),Sept 460 

ZATZKINT HERBERT See LAMPE, ISADORE 
ZIDE, HARRY A. Urethral diverticulum with calculi in women 
(ab) Nov 771 

ZIMDAHL, WALTER T See HAM, JOHN C 
ZlMMERMAIiN, CARL A W ,111 Acute volvulus of the stom 
ach with spontaneous reduction (ab) July 139 
ZISKIN THOMAS Observations on the hypophyseal area m 
hypertension Sept 406 





